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i. INTRODUCTION

The Vortex Information Display System (VIDS) provides flexible control
through system-user interaction for collecting wing-tip-trailing vortex data,
processing this data in real time, displaying the processed data, storing raw
data on magnetic tape, and post processing raw data. The data is received from
two asynchronous Laser Doppler Velocimeters (LDV's) and includes position,
velocity, and intensity information. The raw data is written onto magnetic tape
for permanent storage and is also processed in real time to locate vortices and
plot their positions as a function of time.

The interactive capability enables the user to make real time adjustments
in processing data and thereby provides a better definition of vortex behavior.
Displaying the vortex information in real time produces a feedback capability to
the LDV system operator allowing adjustments to be made in the collection of
raw data. Therefore, both raw data and processing can be continually upgraded.
during flyby testing to improve vortex behavior studies. The post-analysis capa-
bility permits the analyst to perform in-depth studies of test data and modify
vortex behavior models to improve transport predictions.

VIDS is composed of both PDP-11 support software and M&S Computing
application software running under control of the PDP-11 operating system.

1. 1 PDP-11 Support Software

The PDP-11 support software includes system programs and utilities
designed by Digital Equipment Corporation (DEC) to support the PDP-11 user
during execution of application programs. Specifically, the PDP-11 software
components are:

o Disk Operating System (DOS)

o Verification Program (VERIFY)

Sections 2 and 4 of the Vortex Information Display System User's Manual
discuss these PDP-11 components in detail.

1. 2 M&S Computing Application Software

The M&S Computing application software is composed of routines that control
program flow and that collect, store, process, and display data. These routines
are grouped as follows:

o Data Acquisition routines which input and output raw data.

o FORTRAN routines which initialize variables, locate vortex
centers, and provide interfaces between the assembly language
I/O routines, the vortex location routines, and the display
controller.
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1.3 M&S Computing Support Software

The M&S Computing support software is composed of the display librarian
which creates predefined displays in a library to be used and displayed by the
application software.

1.4 Hardware Configuration

The hardware configuration (see Figure 1-1) required by VIDS is:

o Digital Computer, PDP-11 series model 35 with 32K memory
and 16 bit words - DEC.

o Magnetic Disk Unit, RK05 - DEC.

o Magnetic Tape Unit, TU10 - DEC.

o Graphics Display Terminal, 4014 series terminal and
613 monitor - Tektronix, Inc.

o Hard Copy Device, 4610 series - Tektronix, Inc.

o Graphics Data Tablet, HW-1-11, Summagraphics.

Operation of VIDS hardware is discussed in Section 2, Vortex Information
Display System User's Manual.
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2. DATA ACQUISITION

The Data Acquisition portion of the Banning Vortex software system is

written in assembly language to handle interrupts as quickly as possible. It is

divided into three major portions:

1. ATVWS - initialization.

2. READ - acquire the data from the LDV's and write

the data on the disk.

3. FILL - read the data from the disk and format it

as required by the data processing functions.

Figure 2-1 depicts the overall data flow for the Data Acquisition function

and illustrates the role of each software portion. Each of the three Data Acquisi-

tion portions will be described in this section, and the section will be organized

as follows:

o Overview of function

o Interaction with other functions

o Critical parameters

o Parameters which define function capability

o Module:descriptions, which will include:

- Purpose of module

- Calling sequence

- Other modules required

- Critical .parameters

Listings of the Data Acquisition software are contained in the Appendices.

If any of the specific items are not required for a particular portion of

module description, then that heading and item will be omitted.

2. 1 ATVWS Overview

This function is responsible for initialization of the hardware and software
components which make up the Data Acquisition portion of the Banning Vortex
system.

-5- PRECEDING PAGE BLANK NOT FILMED



LDV 1 LDV 2

READ
Functions

Memor Buffers

ATV WS Disk
Functions

Memory Buffers

FILL
Functions

Process
Buffer

DATA

PROCESSING
Functions

CRT Mag.

- Data Flow Tape

- Control
Figure 2-1

-6-



In particular, modules within this function perform the following:

o Initialize the hardware interfaces (DR-ll's).

o Start flyby or test.

o Stop flyby or test.

o Start data collection.

o Stop data collection.

o Read plane type.

o Initialize pointers and flags required by the software
modules.

2. 1. 1 Interaction

This function interacts with the other two functions (READ and FILL)
in that:

o ATVWS initializes flags and indicators for those functions.

o ATVWS contains the central logic to display all error
messages which describe error conditions detected by any
of the three Data Acquisition functions.

2. 1. 2 Critical Parameters

ATVWS relies on the flag IFLD which is common to Data Acquisition
and Data Processing functions, and which indicates the LDV's required for any
particular test. This flag controls routine INIT and must be set prior to entry,
as follows:

IFLD = 0, both LDV's

IFLD = 1, LDV 2 only

IFLD = 2, LDV 1 only

2. 1. 3 Design Parameters

Additional error messages may easily be added simply by entering the
address of the message in the list MSGAD. A particular message is displayed I
executing a Jump (JMP) instruction to location HALT (which is GLOBAL) with
the appropriate message index in RO. (Each index is a multiple of 2 which
provides for word indexing. )
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2. 1. 4 Module Descriptions

Module ATVWS

Purpose

The ATVWS module (Figure 2-2) initializes the interrupt vectors for the

three DR-ll's. It also initializes the-disk file LDVS which is allocated to store

the accumulated data. ATVWS is called by the Display Controller at the start

of the system execution.

Calling Sequence

JSR R5, ATVWS

(cannot be called via FORTRAN routine)

Modules Required

LKTRAN

INITDS

DISPIO

Module INIT

Purpose

The INIT module (Figure 2-3) initializes all software pointers and flags

and enables the DR-11 interrupts. The latter permits detection of the request A

and request B interrupts.

Calling Sequence

JSR R5, INIT

or CALL INIT

Modules Required

INITBF

Critical Parameters

IFLDV is a control indicator which must be set prior to INIT call:

IFLD = 0, both LDV's

-8-



ENABLE INTERRUPTS

ATVWS

Set up
vector for
DR-11 A

Set up HALT
vector for ErrorDisp
DR-11 B erro

rnessa

Set up
vector for
DR-11 C EXIT

INITDS

Initialize
disk file

A

LKTRAN

Read first
sector to
osition
isk

Figure 2-2

-9-



INITIALIZE

INIT

Clear read
frame
counter and
FIN flag

2-7
INITBF

Initialize

input b uffer s

Both N
LDV's LDV

Y

Initialize litialize

DR-11 A DR-11 A

LDV 1 only

Initialize

DR-11 B
LDV 2

Figure 2-3

-10-



IFLD = 1, LDV 2 only

IFLD = 2, LDV 1 only

IFLD is the first word in common IFLDV.

Module DISABL

Purpose

The DISABL module (Figure 2-4) disarms the hardware interrupts for

the two DR-11's. A software flag FIN (normally zero) is set to a positive one

to denote end of test.

Calling Sequence

JSR R5, DISABL

or CALL DISABL

Module DISAB 1

Purpose

The DISABI module (Figure 2-5) disarms the two interrupts for the

DR-11 used to input the Start-of-Flyby signal and the plane type.

Calling Sequence

JSR R5, DISABI

or CALL DISAB1

Module INTCA

Purpose

The INTCA module (Figure 2-6) responds to the interrupt generated by

the DR-I that specifies the Start-of-Flyby and plane identification. A Start-of-

Flyby signal ends any current test and initializes the hardware and software

in preparation for the start of another flyby.

Modules Required

DISABL
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Module INITBF

Purpose

The INITBF module (Figure 2-7) initializes all the data input buffers and

assigns a buffer to each of the LDV's. This module also initializes all software

pointers and flags.

Calling Sequence

JSR PC, INIT BF

(Module cannot be called via FORTRAN routine).

Module HALT

Purpose

The purpose of the HALT module (Figure 2-8) is to stop or abort the

current flyby, to display an appropriate message on the CRT, and to initialize

the system for further test or flybys. This module is not a subroutine; it is

the central error handling function.

Calling Sequence

MOV ERR, RO (set error message index (see Section 2. 1. 3)).

JMP HALT (jump to error routine).

where:

ERR is a unique error number. Error numbers 2-8 are currently used
and are assigned such that RO may be used as a word index. That is, RO

contains an integer which is a multiple of 2.

Modules Required

DISPIO

2.2 READ Overview

This function is responsible for acquiring the data for the Banning Vortex

software system.

Modules within this funttion respond to the DR-11 interrupts, input the

data words in response to the interrupts, accumulate the data in memory buffers,
and write the data on the disk as the memory buffers are filled.
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2. 2. 1 Interaction

This function interacts with ATVWS in that ATVWS initializes READ

pointers and flags and enables the DR-11 interrupts which cause READ

function responses. READ interacts with FILL in that FILL functions process

data on the disk written by the READ functions. READ functions also maintain

a count for the FILL functions to enable them to track the progress of each LDV

2. 2. 2 Critical Parameters

Modules within the READ function manage a pool of data input buffers.

These buffers each contain 256 words, which is the physical size of a disk

sector. Figure 2-9 illustrates the format of these data buffers. As can be

seen by this figure, each buffer contains 248 data words and 8 control words.

The number of buffers assigned to this buffer pool is critical to the system.

Enough buffers to support input functions are required when the rate of input

is at a maximum for both LDV' s. This rate of input must be sustained during

those periods (such as data being FILLed) when data cannot be written on the

disk.

2. 2. 3 Design Parameters

Additional buffers may be added to the system; modules within READ

are designed to manage any number. Location BUF contains the current

number of buffers and must be changed as buffers are added or removed from

the system.

Each buffer consists of two Reserve Block Word operators (. BLKW):

. BLKW SIZB

. BLKW SIZD

SIZB (number of control words) has been equated to 8; SIZD (number of data

words) to 248. Changing either or both of these parameters will in turn change

all data buffers.

2. 2. 4 Module Descriptions

Module INTAA

Purpose

The INTAA module (Figures 2-10 through 2-12) responds to the request A.

(end of frame (EOF)) interrupt for DR-11 A (LDV 1). Upon entry, this module

inputs four data words (to clear the interrupt signal) and discards the data. If the

interrupt is the first EOF for the flyby, the request B interrupt (data input) is

enabled. Otherwise, the current buffer is marked to denote an EOF has occurred,
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a new buffer is assigned to the LDV, and the full buffer is written on disk, if the disk

write services are available. If the write services are not available, then the

buffer is marked for a "write ready, " and the interrupt module is exited. The

buffer will be written at the next available time.

Modules Required

SAW

WRITE

Module INTAB

Purpose

The INTAB module (Figures Z-10 through 2-12) performs the same

function as INTAA (see X. 5. 1 above) except INTAB provides support for DR-11 B.

Certain functions (see flowchart) are common to both INTAA and INTAB.

Modules Required

SAW

WRITE

Module INTBA

Purpose

The INTBA module (Figures 2-12 and 2-13) inputs the application data

via DR-11 A (LDV 1). This module responds to the request B interrupt, brings

in the 4 data words, sets the time and increments the word count. If the data

buffer is full, the buffer is marked "write read, " a new buffer is assigned to the

LDV, and the full buffer is written on disk, if the disk services are available. If

the disk services are not available, the buffer is written at the next available time.

If the buffer is not full, this module is exited after bringing in the data. This

module provides code that is common to INTAA, INTAB, and INTBA.

Modules Required

SAW

WRITE

Module INTBB

Purpose

The INTBB module (Figures 2-12 and 2-13) performs the same function as

INTBA except INTBB provides support for DR-11 B (LDV 2). Certain functions are
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common (see flowchart) and the code is therefore shared.

Modules Required

SAW

WRITE

Module INTAW

Purpose

The INTAW module (Figure 2-14) responds to the request B interrupt for

DR-11 A (LDV 1). This module processes the data prior to receiving the start

of flyby (interrupt request A or EOF). The data is read in and discarded.

Module INTBW

Purpose

The INTBW module (Figure 2-15) responds to the request B interrupt for

DR-11 A (LDV 2). This module processes the data prior to receiving the start of

flyby interrupt. The data is read in and discarded.

Module CALBLK

Purpose

The CALBLK module (Figure 2-16) calculates the sector address for each

buffer for both LDV's. A current sector address is maintained for LDV 1 and LDV 2,

where LDV 1 buffers are written on even sectors and LDV 2 buffers are written

on odd sectors.

Calling Sequence

JSR PC, CALBLK

(cannot be called by FORTRAN routine).

Upon return, the sector number is in R4.

Module SAW

Purpose

The SAW module (Figure 2-17) manages the buffer switching function.

When called, this module assigns a new buffer to the LDV and processes the

control word for the full buffer, as follows:
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o Sets store address and start address for new buffer.

The store address is used to place data into the buffer; the
start address is used to store buffer control information.

o Sets new buffer busy (see Figure 2-9).

o Calls CALBLK to obtain sector address and places the

address in the old buffer control word.

o Sets header and frame number in the old buffer control words.

Note that the frame number is positive for LDV 1 and negative
for LDV 2.

o Sets the write ready status (see Figure 2-9) for the old buffer.

Calling Sequence

JSR PC, SAW

(cannot be called via FORTRAN routine).

Upon entry: R2 = 0, for LDV 1

R2 = 2, for LDV 2

Modules Required

CALBLK

HALT

Critical Parameter s

This module executes on level 7.

Module WRITE

Purpose

The WRITE module (Figure 2-18) performs all functions required to write
the data buffers on the disk.

Upon entry, the module searches the buffer pool to find the buffers waiting

("write ready") to be written on the disk. From the buffers ready, this module
finds the next logical buffer. The next logical buffer must:

o Be in same sequence as the last buffer written. That is, if
the last buffer written was for LDV 1 (even sector number), then
all LDV 1 ready buffers will be written before any LDV 2 buffers
(odd sector number). Likewise, if the last sector written was
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for LDV 2, then all odd sectors will be written before any even
sectors.

o Be in sequence for either even or odd sector numbers. Sectors

are written in the order specified by their sector numbers, which

progress in increments of 2; i. e., 0, 2, 4, ... for LDV 1 or 1,

3, 5, ... for LDV 2. This method of selection is designed to

minimize the disk access times since once the requests are

synchronized (after the first sector is written), all other sectors

can be written within two sector times, or approximately 6

milliseconds.

After a buffer is written on the disk, its control word is examined to

determine if an EOF occurred for the buffer. If an EOF occurred, the number

of frames written on the disk is incremented. The buffer is marked as "free"

and returned to the buffer pool after it is written on the disk.

Calling Sequence

JSR PC, WRITE

(cannot be called via FORTRAN routine).

Upon entry: R2 = 0, for LDV 1

R2 = 2, for LDV 2

Modules Required

WAITR

LKTRAN

HALT

Critical Parameters

This module must be serially executed; it is not reentrant. To insure

this, the module is protected by a flag (LOCK) which is set upon entry and reset

upon exit. In addition, this module may not be executed while a read disk opera-

tion is in progress. BUSY is set by the read disk function and is reset when the

read completes. This module is not executed if BUSY is set.

2. 3 FILL Overview

This function is responsible for reading the data from disk and placing

the data in the process buffer in the specified format. Figure 2-19 provides a
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pictorial description of this process. 'rom this figure it can be seen that:

o data is brought from disk in data buffers which are one sector

in length; and

o the data read from disk is stripped and placed in the process

buffer in such a manner that like data is contiguous.

One fill request results in either:

o all data for one frame being placed in the process buffer,

o a maximum of 992 data points being placed in the buffer, or

o no data being placed in the process buffer because an abort

was detected.

2. 3. 1 Interaction

This function interacts with READ in that a count is maintained for frames

written on the disk for each LDV. Basically, READ increments the count as

data is written and FILL decrements the count as data is read.

2. 3. 2 Critical Parameters

This function is given priority over the disk write functions. BUSY

is a flag (set = -1) which inhibits the write process. That is, a disk write

function will not be processed if a read is in progress. This enables a FILL

iteration to be processed with a minimum of disk accesses.

2. 3. 3 Module Descriptions

Module FILL

Purpose

The FILL module (Figures 2-20 through 2-23) provides the FORTRAN data

processing functions with test data read from disk. The data is read from disk and

placed in the process buffer in the format required by the calling functions.

Data read in from disk is double-buffered such that one buffer is being

processed while the other buffer is being filled by the disk. This technique

enables both the data read and process functions to be accomplished in essentially

the time required for the disk read.

Calling Sequence

JSR R5, FILL

or CALL FILL
-28-
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Modules Required

READ

MAXV

STORE

TIFR

Critical Parameters

First word of common IFLDV denotes the test configuration as follows:

IFLD = 0, both LDV

IFLD = 1, LDV 2 only

IFLD 2= , LDV I only

First word in common ABTERM is used to signal a test abort:

ABTERM = 33 or 42, test is aborted

Common IHDLI is used to pass the following information:

Word 1 (MAX1) = Integer which denotes the first maximum velocity

point found in data.

Word 2 (MAX2) = Integer which denotes the second maximum velocity

point found in the data.

Word 3 (IEOFI) = 0, data processed normally

-1, data of frame exceeds 992 points

+1, end of flyby occurred

Common LDVDAT is used to pass the following information:

Word 1 (IFLY) = Used by FORTRAN routines.

Word 2 (IFRM) = Data frame number, where a positive frame denotes

LDV1; negative, LDV 2.

Word 3 (TMINT) = Integer value of high-order time for first data

word of FILL iteration. Note that each count equals

1/60 second.
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Word 4 (TMINT+2) = Integer value of low-order time for first data

word of FILL iteration.

Word 5 (TMEND) = Integer value of high-order time for last data word.

Word 6 (TMEND+2) = Integer value of low-order time for last data word

Word 7 (IDAY) = Used by FORTRAN routines.

Word 8 (IPLN) = Used by FORTRAN routines.

Word 9 (NUMPTS) = Integer which denotes number of data points placed

in the process buffer.

Module READ

Purpose

The READ module (Figure 2-24) reads in a sector of data from the disk.

For a particular FILL iteration, all reads will be performed for a particular

LDV. That is, either even or odd sectors will be read.

Calling Sequence

JSR PC, READ

(cannot be called via a FORTRAN routine).

Upon entry: RO = 0, buffer 1 read

RO = 2, buffer 2 read

Modules Required

LKTRAN

Module STORE

Purpose

The STORE module (Figure 2-25) extracts four data words from the input

buffer and places them in the process buffer in the required format.

Calling Sequence

JSR PC, STORE

(cannot be called via FORTRAN routine).
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Upon entry: R2 = address of first of the four words to be moved

R4 = address of process buffer which will receive words

Upon exit: RZ = address of next four words

R4 = unchanged

Module MAXV

Purpose

The MAXV module (Figure 2-26) searches for the two maximum velocities

of the FILL iteration. An integer (1-992) is set for each of the maximums to denote

the data point numbers for the process buffer of the current FILL iteration.

Calling Sequence

JSR PC, MAXV

(cannot be called via FORTRAN routine).

Upon entry: R4 = address of current velocity in process buffer

R1 = current data point number

Upon exit: R4 = unchanged

R1 = unchanged

Module TIFR

Purpose

The TIFR module (Figure 2-27) sets the.last time and the frame number in
the designated COMMON (see module FILL).

Calling Sequence

JSR PC, TIFR

(cannot be called via FORTRAN routine).

Upon entry: R2 = current buffer address

Upon exit: R2 = unchanged
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3. FORTRAN ROUTINES

This section describes the routines which initialize variables, locate

vortex centers, and provide interfaces between the data acquisition routines,

the vortex location routines, and the display controller. These routines are

written in FORTRAN to facilitate program modification as more knowledge

about vortex behavior and detection is gained.

3. 1 Start Flyby

Name

STRT

Calling Sequence

CALL STRT (N)

Where N is a six element array with the elements containing the following:

o N(1) contains the number of the display that was on
the screen when STRT was called.

o N(2) contains the option number which was selected from
the display.

o N(3) contains the number of bytes in a compose field.

o N(4) contains a flag that indicates type of input field.

o N(5) and N(6) contain data from the input field.

Description of Function

Subroutine STRT (Figures 3-1 through 3-12) provides the interface
between the assembly language I/O routines, the vortex location algorithm,
and the display controller. The routine initializes the output data tape, directs
the placement of the chosen ouput display backgrounds on the terminal screens,
directs the filling of data buffers from either real time LDV input or from
tape, directs output of real time data to tape, and calls the vortex location
algorithm. STRT also handles flyby termination as directed by LDV input
signals, end of files on input data tapes, or operator keyboard input signals
and cycles the program to the appropriate starting point for the next data input.

External References

DISPIO, RTV, OPEN, SFUN, INITI, SETAD, DFLT, SCAT, PTYP,
DISAB1, DISABL, FILL, PUT, VREAD, CENTRD, and WAIT.
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3. 2 Device Selection

Name

DSEL

Calling Sequence

CALL DSEL (N)

Where N is an eight element array with the elements containing the following:

o N(1) contains the number of the display that was on the screen
when DSEL was called.

o N(2) contains the option number which was selected from
the display.

o N(3) contains the number of bytes in a compose field.

o N(4) contains a flag indicating the type of input field.

o N(5) through N(8) contain input field values.

Description of Function

Subroutine DSEL (Figures 3-13 and 3-14) determines which input

and output devices were selected by the operator and sets flags to indicate

the chosen devices. The routine also is used to place compose field input
for flyby number and day in header buffers for displays. In post-analysis,
the routine searches the data tape for flyby numbers or day numbers that
match the input number.

External References

SFUN, DISPIO, PTYP, and VREAD.

3. 3 Get Addresses for Output

Name

ONCE

Calling Sequence

CALL ONCE
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Description of Function

Subroutine ONCE (Figure 3-15) is entered only when the program is

loaded. It calls the display controller to establish high-speed output in large

characters and calls SETAD to get the addresses of the variables which follow:

o Blank.

o XYSYM odd elements which contain the letters of the alphabet.

o PLTSI which contains an 4.

o PLTS3 which contains an o.

o IDATA which is an output buffer array.

o IL 1 which is the buffer that contains dit positions for write-

through.lines showing default values for system parameters.

o IL2 which is the buffer that contains dit positions for write-

through lines showing default values for aircraft dependent

parameters.

o DATE which contains flyby date.

o IFLB which contains flyby number.

It also converts the default correlation radius from feet to counts.

External References

DISPIO and SETAD.

3.4 System Initialization

Name

RTV

Calling Sequence

CALL RTV (N)

Where N is a six element array with the elements containing the following:

o N(1) contains the number of the display that was on the
screen when RTV was called.
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o N(2) contains the number of the option which was selected

from the display.

o N(3) contains the number of bytes in a compose field.

o N(4) contains a flag which indicates the type of input
field.

o N(5) and N(6) contain data from the input field.

On any given call, all of the elements of N may not be defined.

Description of Function

During Post-Analysis, RTV (Figure 3-16) enables the interface to

magnetic tape unit 1 and reads the first data record for each flyby. During

both post-analysis and real-time operation, the routine sets the coordinates

and calls the display controller to draw write-through lines indicating chosen

system parameters. It also places the day and flyby number on the system

parameters displays.

External References

DISPIO, OPEN, SFUN, VREAD, and PTYP.

3. 5 Update System Parameters

Name

DFLT

Calling Sequence

CALL DFLT (N)

Where N is an eight element array containing the following:

o N(1) contains the number of the display that was on the
screen when DFLT was called.

o N(2) contains the option number that was selected from
the display.

o N(3) contains the number of bytes in a compose field.

o N(4) contains a flag indicating the type of input field.

o N(5) through N(8) contain input field values.
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Description of Function

Subroutine DFLT (Figure 3-17) changes the aircraft dependent parameters
from a default value to a value input through the keyboard and if the update default
option was selected, it updates the default value for the particular aircraft
to the input value. The routine also sets the buffer containing the heading that
displays aircraft dependent parameters.

External References

None.

3. 6 Raw Data Dump

Name

DBUG

Calling Sequence

CALL DBUG

Description of Function

Subroutine DBUG (Figure 3-18) gives a dump of the raw data in
counts that is received from the LDV's. The data includes the horizontal
and vertical coordinates of a point, the number of filters, the intensity, the
peak velocity, and the velocity at maximum intensity.

External References

SSWTCH, DISPIO, and SUBBIT.

3. 7 Read Data From Tape

Name

VREAD

Calling Sequence

CALL VREAD

Description of Function

Subroutine VREAD (Figure 3-19) obtains raw position, velocity, and
intensity data from tape for post processing and prepares the data for processing.
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External References

GET, WAIT, SFUN, DISPIO, and DECD.

3. 8 Encode Integers

Name

DECD

Calling Sequence

CALL DECD (KK, KKK, KP)

Where:

o KK is the number to be encoded.

o KKK is the number of bytes output.

o KP is the address that contains the encoded number.

Description of Function

Subroutine DECD (Figure 3-20) encodes an integer number. The

alphanumeric results are stored left-justified. The maximum number of

bytes output is five. If the encoded number is greater than five bytes, only
the right mostbytes are output. Signs are also output and count as one of
the five bytes.

External References

None.

3. 9 Get Address

Name

SETAD

Calling Sequence

CALL SETAD (I, V)

Where:

o I is the return variable containing the address of V.
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o V is an integer or real variable but must begin on an odd
word variable.

Description of Function

SETAD (Figure 3-21) gets the address of a variable.

External References

None.

3. 10 Set Plane Type

Name

PTYP

Calling Sequence

CALL PTYP (N)

Where N is a six element array defined as follows:

o N(1) contains the number of the display that was on the screen
when PTYP was called.

o N(2) contains the option number that was selected from the
display.

o N(3) contains the number of bytes in a compose field.

o N(4) indicates the type of input field.

o N(5) and N(6) are input field values.

Description of Function

PTYP (Figure 3-22) determines the name of the aircraft from input
data, sets the default values for aircraft dependent parameters, brings up
the appropriate aircraft dependent parameters display and fills in the day,
flyby number, aircraft type, and default values on this display. In post-
analysis, PTYP can also search the data tape to find a desired plane type.

External References

DISPIO, TIME, VREAD, and SFUN.
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3. 11 Calculate Velocity

Name

GETVEL

Calling Sequence

CALL GETVEL (IV, VEL)

Where:

o IV is an integer word that contains the peak velocity in bits 8-14
and the maximum velocity in bits 0-6 in counts.

o VEL is a real variable that contains the peak velocity in feet/
second.

Description of Function

Subroutine GETVEL (Figure 3-23) extracts the peak velocity in counts
from an integer word that contains both the peak velocity and the maximum

velocity for a data point. It then converts the integer velocity in counts to a

floating point velocity in feet/second according to Table 3-1.

External References

SUBBIT and FLOAT.

3. 12 Find Vortex Center

Name

CENTRD

Calling Sequence

CALL CENTRD

Description of Function

CENTRD (Figure 3-24) processes raw data in an attempt to locate
vortex centers. The data is checked to see if it possesses the minimum num-
ber of points that are required to define a vortex. The minimum number of
points to locate a vortex center is never less than two and will be two for the
first vortex of a data frame. For the second vortex the minimum is defined
as C% of the number of points contained in the first vortex center. If there
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Figure 3-23
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COUNT TO VELOCITY CONVERSION

COUNT VELOCITY IN FEET PER SECOND

< 69 1. 8 * count

70 < 75 1. 8 * 69 + (count-69) * 3. 6

> 75 1. 8 * 69 + 6 * 3. 6 + (count-75) * 7. 2

Table 3-1
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Figure 3-24
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are insufficient points, the description parameters that are used in tabular

data output for the vortices are set to indicate that no vortex center was found.

The assigned values are:

o NCORPT(1) = NUMPTS

o NCORPT(2) = 0

o PKVEL(1) = maximum peak velocity

o NOISE(1) = 0

o The remaining descriptive parameters are not set but
will be set equal to a blank in subroutine DISPLA.

If there are sufficient points, the point with the maximum peak velocity
is found, and its velocity checked to see that it has a minimum value of D%
of the maximum peak velocity of the last vortex center found (it is assumed
that for the first frame that the previous velocity was zero). If the velocity
is less than the minimum, the descriptive parameters are again set as
shown above to indicate that no vortex center was found.

If the maximum peak velocity equals or exceeds the minimum, the
points in a correlation region defined as all points within a radius R of the

point with maximum velocity are located. If there are a sufficient number of
points to define a vortex and if B% of the points have a minimum velocity
defined as A% of the maximum, then a vortex center is determined using the
following equation;(see Table 3-2):

k k

X= I. Vpeak. X. I. . Vpeak. . Y.X 1 1 and Y= 1 1 
i= i=l
k k

S I. . Vpeak. I. . Vpeak.
i= 1 i=l

If the above criterion is not met, the point is rejected as a noise spike,
the noise spike count is increased by one, and if the noise spike limit has
not been :exceeded, the process is repeated beginning with a search for the
point possessing the maximum peak velocity. If the noise spike limit is
exceeded, the descriptive parameters are set as shown above to indicate that
no vortex center was located except NOISE(l) will be equal to the number of
noise spikes and NCORPT(1) will be equal to the number of points in the
correlation region. Then subroutine DISPLA will be called.

When the first vortex center is found, time is calculated, NOISES(1)
is set equal to the noise spikes, NCORPT(1) is set equal to KOUNT, PKVEL(1)
is set equal to the maximum peak velocity in the vortex center, all of the
points used in determining the location of this vortex center are rejected,- and
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DEFINITION OF TERMS

SYMBOL MNEMONIC DEFINITION UNITS

Input from LDV's

I INTENS intensity Counts

(bits 7-14)

Vpeak IVEL (bits 8-14) peak velocity Counts

X IX horizontal coordinate of point Counts
wrt LDV

Y IY vertical coordinate of point Counts
wrt LDV

N NUMPTS number of data points None

Variable Input

A VELTOL A defines the minimum peak velocity None
that B% of the points in a correlation
region must possess by requiring them
to have A% of the maximum peak velocity.

B PTTOL B defines the percent of points in a None
correlation region that must possess
a minimum velocity defined as Ao the
maximum peak velocity.

C VORTOL Defines the minimum number of points None
needed to locate a second vortex center
in a frame of data since this number is
C% of the number of points which defined
the first vortex center.

D. FRVTOL The maximum peak velocity for the first None
vortex center defined in a data frame
must be D% of the peak velocity from
the last defined vortex center.

R IRA DI Radius of correlation volume feet

NS NOISE The maximum peak velocity for the None
definition of the second vortex must
be separated from the maximum peak
velocity of the first vortex by NS * R.

Table 3-2
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DEFINITION OF TERMS
(continued)

SYMBOL MNEMONIC DEFINITION UNITS

Variables Calculated in CENTRD

K KOUNT Number of points in a correlation None
region.

Descriptive Parameters Determined in CENTRD

X XCG A two element array containing the feet
horizontal distances between the
vortex centers and the LDV.

Y YCG A two element array containing the feet
vertical distances between the vortex
centers and the LDV

n NCORPT A two element array containing the None
number of points in the correlation
regions of the vortices.

(Vpeak)max PKVEL A two element array containing the ft/sec
maximum peak velocity for each
vortex.

Gmin ELANG1 Minimum angle at which data point deg.
was found.

emax ELANG2 Maximum angle at which a data point deg.
wa s found.

NVORTX NVORTX Number of vortices. found in a frame None
of data.

t RTIME Time at which the vortex center was sec.
detected relative to time at which the
first data point was detected.

NOISE NOISES A two element array containing the
number of noise spikes that were en-
countered while locating a vortex
center. Maximum number allowed
is 5.

Table 3-2
(continued)
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a search using the same techniques is used to locate a second vortex center.

However, when descriptive parameters are set they will have an index of 2
and there is no velocity check against the last vortex center found. When
either the second vortex center has been located or it has been determined
that a second vortex center cannot be defined, subroutine DISPLA is called to

output the data.

External References

DISPLA, GETVEL, and SUBBIT.

3. 13 Display Output Data

Name

DISPLA

Calling Sequence

CALL DISPLA

Description of Function

Subroutine DrSPLA (Figure 3-25) transforms vortex locations from
LDV referenced coordinate systems to the. center of runway coordinate system,
encodes description parameters for output, sets the display controller buffers
with the desired output format, and calls the display controller to output data.
For a detailed description of output choices and output see Section 6 of this
manual.

External References

DISPIO.

3. 14 Terminate Program

Name

TERM.

Calling Sequence

CALL TERM (N)

Where: N is a dummy argument.
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Figure 3-25
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Description of Function

Subroutine TERM (Figure 3-26) prepares the data tape for program
termination and returns control to the DOS Monitor. When the program is
operating in real time and recording data on magnetic tape, TERM writes two

consecutive end of files at the end of data. The routine then rewinds the
tape for both real time and post-analysis and returns control to the DOS
Monitor.

External References

SFUN, WAIT, CLOSE, and DISPIO.

3. 15 Scatter Plot Generation

Name

SCAT

Calling Sequence

CALL SCAT

Description of Function

Subroutine SCAT (Figure 3-27) plots the raw data points and the
vortex centers in an X-Y coordinate system for each data frame in a flyby.
The character which represents each point is determined by the magnitude of
the velocity for that point. The points possessing the ten highest velocities
are represented by the corresponding first ten letters of the alphabet. Sub-
sequent points are represented according to the following table:

SYMBOL VELOCITY IN FT. /SEC.

0 20-30
1 30-40
2 40-50
3 50-60
4 60-70
5 70-80
6 80-90
7 90-100
8 100-110

9 110-120

External References

CENTRD, DISPIO, GETVEL, DECD, SETAD, VREAD, DBUG,
and OPEN.
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4. DISPLAY CONTROLLER

The Display Controller coordinates all communication between the operator

at the display terminal and the application program (Vortex) executing in the PDP-11

computer. In particular, the Display Controller performs the following functions:

1. processes data tablet inputs from the operator,

2. processes keyboard inputs from the operator,

3. processes information outputs from the application

program (Vortex),

4. processes display control information from the Display

Library, and

5. performs all input and output to the terminal.

Basically, the Display Controller is organized as two processors to
perform the primary functions listed above. The two processors are:

o User Input Processor (1 and 2)

o Application Program Request Processor (3)

In addition, there are routines that are essential for the proper execution of these
processors but are not a part of either one. They perform all accessing of the
Display Library information and the input/output processing. They will be referred
to in this section as:

o Common Utility routines (4)

o Input/Output Interrupt Processing (5)

Figure 4-1 illustrates the structure of the Display Controller and how
its processors interface with external devices and the application program.

Descriptions and flowcharts of the Display Controller, as categorized
above, follow.

4. 1 User Input Processor

The User Input Processor (whose component block diagram is depicted in
Figure 4-2) processes both data tablet inputs and keyboard inputs from the operator
at the display terminal. In response to data tablet inputs, it outputs a graphic
cursor that tracks the position of the data tablet cursor on the tablet. This pro-
cessor also passes information to the application program regarding points selected
by the operator through depression of the data tablet cursor.
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Processing keyboard inputs involves both echoing the keyed-in data back

to the operator at the terminal and passing the data to the application program for

further processing.

Various application program requests are referenced in this section. The

processing of these requests is discussed in Section 4. 2.

User Input Executive

The User Input Executive (DC (Figures 4-3 through 4-5)) initiates processing.

This routine performs initialization of the DOS disk driver, data tablet input, and certain

hardware addresses needed by the.controller. It calls ATVWS'and ONCE to perform

various initialization functions for the application program. DC then brings up the

first display on the screen and initiates the input search loop (LOOP1) which continues

to process for the duration of execution.

When execution has been terminated, DC then releases the DOS disk driver,

terminates data tablet input, and resets those hardware addresses previously

initialized by it.

Process User Input

The Process User Input routine (LOOP1 (Figure 4-6)) repeatedly checks

for user input from the data tablet and the keyboard which if present has been

extracted from the hardware input register and stored in a table for this routine

by the Input Interrupt Processor. LOOP1 searches this table for three specific

types of input:

o Data tablet SUB command coordinates (data tablet cursor

is in proximity of data tablet)

o Keyboard character

o Data tablet GS command (point/option selected via data tablet

cursor by operator)

If input is present, it is processed by the appropriate routine. LOOP20 is then

executed to refresh the screen(s). LOOP1 then determines if the application pro-

gram has requested termination through the Reset Request to the controller.

As long as termination has not been requested, LOOP1 repeats its search for

input.

Process SUB Command

Process SUB Command routine (LOOP50 (Figure 4-7)) processes the
SUB command input received from the data tablet whenever the data tablet cursor
is in proximity of the tablet. This processing consists of using the coordinates
that are transmitted with the SUB command to activate and build an output string
that displays the graphic cursor on the screen to indicate the current position of
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the data tablet cursor. The graphic cursor consists of a horizontal bar and a
vertical bar intersecting at the point being tracked.

As the coordinates are being converted to the output string format, any
part of the generated cursor that exceeds the range of the data tablet (and there-
fore the display screen) is clipped to prevent wraparound vectors from appparing
on the screen. Also, if the data tablet position being tracked is outside the viewing
area of the screen but still in range of the tablet (i.e., in the menu area), the
graphic cursor output string is deactivated to eliminate unnecessary output to
the display.

The graphic cursor is sent only to the primary screen. The primary
screen is that screen so designated by the application program through anAuxiliary
Screen request. The default is screen 1 (the screen with the keyboard).

Process Keyboard Input

The Process Keyboard Input (LOOP75 (Figures 4-8 through 4-11)) processes
all input keyed-in by the operator at the display terminal.

Key-in field data is that data which is input in response to a key-in field
designated by " " characters in the text of the display. The positioning of the alpha-
numeric cursor always indicates the next available field position for such input.

There are two characters that have special meaning as keyboard input.
These characters are the carriage return and the rubout.

The carriage return character indicates end of input and causes the
data already keyed-in to be transmitted to the application program's designated
program. This routine must have access to the key page of the Display Library
for the display currently on the screen. If this 'page' is not currently in core,
the LIBINP routine reads it from disk where the library resides.

If there is no keyboard input prior to the carriage return, the alphanumeric
cursor is positioned at the next/first key-in field via the information in the key page.
If there is prior data, it is passed to the application program's next program
(specified in the key page) via ROOTEX for processing.

The input data is set up along with other control information in the format
shown in Figure 4-12. Each parameter is described below:

Terminal ID: Identifies the user terminal through which the input was transmitted.
This value is significant only for multi-terminal systems.

Next Program: Contains the 4-character name of the program to be executed
within the application program to process the operator input.

Current Display: Contains the 4-digit decimal number of the display that is
currently being presented to the operator.
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OPERATOR INPUT INTERFA CE PARAMETER LIST

Word 1 'Terminal ID

Word 2 Next.Program

Word 3 Next Program

Word 4 Current Display

Word 5 Option Number

Word 6 Data Length

Word 7 Data Type

Word 8, etc. Data Buffer

Figure 4-12

-95-



Option Number: Contains the number of the compose field or option selection
within the input display associated with this transmission.

Data Length: Contains the number of characters (bytes) of data being sent
to the application program.

Data Type: Designates which type of input is being transmitted to the-.

application program.

0 - data tablet option selection

1 - keyboard compose field

2 - data tablet image design point

3 - keyboard image design character

Data Buffer: Contains the input characters (bytes) being transmitted to the
application program.

If the key page indicates a next display is associated with the key-in field,
NXTDSP routine is executed to bring up the display and then the next program
(also indicated in the key page) is called to process the data. If a next display
is not specified, the next program is called and the alphanumeric cursor is
positioned at the next/first key-in field of the current display.

The rubout character indicates that the character keyed-in previously
is to be ignored. If there is no previous data, the rubout is ignored. If there-
is data, the last character is deleted as input and the alphanumeric cursor is reposi-
tioned at the previous character position.

If the keyboard input character is neither the carriage return nor the
rubout, it is saved as valid input providing the input field is not already full.
The key-in field is limited to the size specified in the key page. The keyboard
input character is then echoed on the screen. The character keyed-in to a key-
in field is displayed in permanent store mode over the ' character in the display
and the alphanumeric cursor is positioned at the next ' .

Process GS Command

The Process GS Command routine (LOOP58 (Figure 4-13)) processes
the GS command input received from the data tablet whenever a point is selected
with the data tablet cursor. The graphic cursor is deactivated and the library
pen page is read into core.

The point selected must correspond to a pen option in the pen page for the
input to be valid. The pen page is searched until the pen option matching the selected
point coordinates is found, If a next program is specified for the selected pen option,
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the parameter list is set up (Figure 4-12). If a next display is also specified, it is

brought up on the screen by the NXTDSP routine and the next program is executed

through the INVPGM routine. If a next program is not specified but a next display
i, it is brought up by NXTDSP.

Refresh Screen

The Refresh Screen routine (LOOP20 (Figure 4-14)) initiates all refresh

mode output to the screen. This includes:

o graphic cursor in response to SUB command from the data

tab let,

o refresh message in response to Refresh Message application

program request, and

o keyboard input echo in response to keyboard command input.

4.2 Application Program Request Processor

The Application Program Request Processor (whose block diagram is

depicted in Figure 4-15) processes all display I/O requests from the application

program. There are 11 types of requests that are handled by this processor.

They are:

o tabular output

o new display

o one-line message

o character plot

o vector plot

o erase screen(s)

o refresh message

o hard copy screen(s)

o auxiliary screen

o reset options

o high-speed output

The application program communicates its request to the Display Controller
through a standard parameter list as shown in Figure 4-16 with associated buffer
formats shown in Figure 4-17.
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APPLICATION PROGRAM REQUEST PROCESSOR COMPONENTS

Display
input/output
executive

4-19 4-20 4-21 4-22 4-23 4-24

TABOUT NEWDSP ONELIN PLCHAR PLVECT ER SE

Tabular New One line Character Vector Erase

output display message plot plot screen(s)

4-25 . ' 4-26 4-28 4 29
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Refresh . Hard copy Control Reset High-speed

message screen(s) screen options output

Figure 4-15



APPLICATION PROGRAM REQUEST TO DISPLAY CONTROLLER PARAMETER FORMATS

Request Parameters
Code Function 1 2 3

1 Tabular Output A(1) A(data length) A(buffer format A)

2 New Display A(2) A(display name) A(overlay option) 0

3 One-Line Message A(3) A(data length) A(buffer format A)

4 Character Plot A(4) A(data length) A(buffer format B)

5 Vector Plot A(5) A(data length) A(buffer format C)

7 Erase A(7) A(screen #)

9 Refresh Message A(9) A(data length) A(buffer format B)

10 Hard Copy A(10) A(screen #)

11 Auxiliary Screen A(11) A(screen #)

13 Reset A(13) A(option #)

14 High-Speed Output A(14) A(data length) A(buffer format A)

Q A( ) indicates address of parenthesized element.

© See Figure 4-17 for formats.

SParameter 2

1 = refresh message
16 = terminate to DOS
32 = temporarily return to DOS
64 = return to Display Controller

( All data lengths are byte lengths.

® Parameter zeroed when output complete; must be
set before each call.

~ = new display replaces current display.
-1 = new display overlays current display.

next display = parameter 3 new display overlays parameter 2
new display which overlays current display.

Figure 4-16



PARAMETER BUFFER FORMATS

Format A Format C

Char 2 Char 1 Screen #
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# Characters © Screen # = 1 screen 1
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Initial X Plot 2 ) X = 0-1023

Initial Y ® Y = 0-800

# Characters © Plot Type = -.1 solid

A (Characters) © disconnects within a plot represented

by -1.

a plot buffer (series of x, y points

and disconnects) for refresh vector

plot me s sage.

Figure 4-17
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Each parameter is set up as the address of the value being passed as

the parameter. For all request types the first parameter is the address of the
request code number. The second and third parameters vary according to
request type.

All requests from the application program for output to the display are
directed to the primary screen unless a screen number is specifiable through
the parameter list. The primary screen is that screen to which the displays
are being directed by the controller. The default is screen I (the screen with
the keyboard), but is changeable through the application program Auxiliary

Screen Request. Additionally, all characters output will be the standard hard-
ware size even where specifiable through the parameter list.

Display Input/Output Executive

The Display Input/Output Executive (DISPIO (Figure 4-18)) is called
directly by the application program to execute 1 of the 11 requests listed above.
DISPIO determines which type of request is being made and calls the appropriate
routine to process it. When the request processing is complete, DISPIO
returns to the application program that called it.

Tabular Output - Request Code 1

The Tabular Output routine (TABOUT (Figure 4-19)) processes requests
for the output of data to the screen to areas predefined in the Display Library fill
page for the display currently on the screen.

The location of the fill page for the current display within the Display
Library is calculated from the Display Library index and the appropriate block
is read into core from the Display Library by the LIBINP routine. Using the
information in the fill page, the first fill field is set up in an output string with
the data passed from the application program and sent to the display by the
DSPOUT routine. This process is repeated until (1) all the data from the appli-
cation program has been sent to the display or (2) all the fill fields specified in

the fill page have been used. The alphanumeric cursor is then repositioned by
the ALPCRS routine to the location it occupied before the tabular output was sent.

New Display - Request Code 2

The New Display routine (NEWDSP (Figure 4-20)) determines if the new
display is to overlay the current display or replace it. If it is to overlay, it
then determines if a third display is to overlay the second. It then brings up the
appropriate displays accordingly by calling the NXTDSP routine.

One-Line Message - Request Code 3

The One-Line Message routine (ONELIN (Figure 4-21)) processes the
application program request for output of a message to the left side of the bottom

line of the display screen. This message is output in permanent storing mode.
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Therefore, if there already was a one-line message on the screen, a fresh copy
of the current display is brought up before the newly requested message is output.
The DSPOUT routine is called to perform the output. The alphanumeric cursor
is then repositioned by the ALPCRS routine to the position it occupied before the

one-line message was output.

Character Plot - Request Code 4

The Character Plot routine (PLCHAR (Figure 4-22)) processes the
application program request for a series of alphanumeric characters to be output
to any specified positions on the screen in permanent st6ring mode.

Each series of characters,: specified by the application program is set
up in an output string preceded by the x-y position on the screen. The DSPOUT
routine is called to output the string to the terminal and the ALPCRS routine
repositions the alphanumeric cursor to its position prior to output of the charac-
ter plot(s).

Vector Plot - Request Code 5

The Vector Plot routine (PLVECT (Figure 4-23)) processes the applica-
tion program request for a series of vectors to be drawn to any specified positions
on the screen in permanent storing mode. The output string is set up as a series
of x-y points. If a disconnect is indicated by the application program, a new
output istring is set up to begin another series of vettors. When the entire output
string is set up, the DSPOUT routine is called to send the output to the screen.

Erase Screens - Request Code 7

The Erase Screens routine (ERASE (Figure 4-24)) processes the applica-
tion program request to erase either or both screens. The erase command string
is set up for the requested screen(s) and DSPOUT routine is called to output the
command string.

Refresh Message - Request Code 9

The Refresh Message routine (REFMSG (Figure 4-25)) processes the
application program request for a series of alphanumeric messages or vector
plots to be output to any specified positions on the screen in non-storing or
write-through mode.

The output string is set up as a series of character plots and vettor plots
except they are specified in write-through mode. This routine is only responsible
for setting up the output string. The actual output is done by the Refresh Screen
routine (LOOP20 (Figure 4-14)).
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Hard Copy Screens - Request Code 10

The Hard Copy Screens routine (HARDCP (Figure 4-26)) processes the
application program request to hard copy either or both screens. The hard
copy command string is set up for the requested screen(s) and the DSPOUT
routine is called to output the command string.

Auxiliary Screen - Request Code 11

The Auxiliary Screen routine (DCCNTL (Figure 4-27)) processes the
application program request to establish a specific screen to be the primary
screen (the screen to which all display information is directed).

Reset Options - Request Code 13

The Reset Options routine (RESET (Figure 4-28)) processes the applica-
tion program request to reset certain conditions established for Display Controller
processing. These options are:

o Deactivate refresh messages

o Terminate execution - return to DOS

o Temporarily return to DOS

o Return to Display Controller

High-Speed Output - Request Code 14

The High-Speed Output routine (HSOUTP (Figure 4-29)) processes the
application program request for output of preformatted data directly to the display
screen.

If a previous output request is still being processed, the currently requested
output is stacked in a Display Controller table for later output. If there is no output
in progress, the output of this requested data is set up and begun. The first byte
of data is moved to the output register and the output interrupt is enabled. The
remainder of the data from the request is output on an interrupt basis by the
OUTINT routine.

4. 3 Common Routines

There are several routines that perform general functions required by
both the User Input Processor (Section 4. 1) and the Application Program Request
Processor (Section 4. 2). These routines are:

o Position Alpha Cursor - ALPCRS
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o Send Command String to Display - DSPOUT

o Call Next Program - INVPGM

o Read Display Library - LIBINP

o Bring Up Next Display - NXTDSP

o Set Up First Key-In Field - KEYSET

Position Alpha Cursor

The Position Alpha Cursor routine (ALPCRS (Figure 4-30)) sends the

alphanumeric cursor to the x-y position set up in the output string by the

calling program.

Send Command String to Display

The Send Command String to Display routine (DSPOUT (Figure 4-31))

processes all output requests whose output strings are formatted by the Display

Controller (i.e., all output except High-Speed Output requests from the application

program). This routine sets the output up as a High-Speed Output request and

calls DISPIO to process it as such.

Call Next Program

The Call Next Program routine (INVPGM (Figure 4-32)) calls the applica-

tion program to execute the next program indicated in the parameter list (Figure

4-12) set up by the routine that called INVPGM. INVPGM initiates the data tablet

to send-point mode so that the application program processing will not be interrupted
by data tablet input. INVPGM calls the Executive (ROOTEX) which in turn executes

the next program.

When the next program has completed processing, INVPGM reestablishes

burst mode for data tablet input.

Read Display Library

The Read Display Library routine (LIBINP (Figure 4-33)) reads the

Display Library block number as set up by the routine that called LIBINP.

Bring Up Next Display

The Bring Up Next Display routine (NXTDSP (Figure 4-34)) processes
the request for a display to be presented on the screen. DSPOUT is called first

to erase the primary screen unless the next display is to overlay the current

display. If the display to be brought up is specified as PREV, the display history

table is accessed to determine the name of the previous display. If the next display
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is not the current display, the Display Library index is read by LIBINP and then
searched for the next display entry. (If the next display is the current display, its
index entry is already in core.)

Using the index, the location of the text page is determined. The text page(s)
is read by LIBINP and output to the screen by DSPOUT. If a second overlay has
been requested, this entire sequence is repeated.

KEYSET is called to set up for the first key-in field, and position the alpha-
numeric cursor accordingly. The graphic cursor, the refresh message, and the

keyboard input echo are all deactivated.

Set Up First Key-In Field

The Set Up First Key-In Field routine (KEYSET (Figure 4-35)) processes
the setup of the first key-in field in the current display (if one is present). The
routine first reads in the key page for the current display from the Display Library
through LIBINP. Using the key page information, this routine sets up appropriate
counters and pointers and then positions the alphanumeric cursor at the beginning
of the first key-in field.

4. 4 Input/Output Interrupt Processors

The Input/Output Interrupt Processors perform all I/O to the terminal through
the input/output hardware registers. They both process on an interrupt driven basis.

Output Interrupt Processor

The Output Interrupt Processor (OUTINT (Figure 4-36)) moves the next/
first byte of output into the output register. (The High-Speed Output routine(HSOUTP
(Figure 4-29)) is responsible for initiating the output process and stacking waiting
requests.)

When the OUTINT routine determines that all bytes have been sent for the
current request, it sets the output string length in the output requestor's area to
zero to indicate completion. If another output request is waiting, it removes it
from the wait stack and moves the first byte of the output string into the output
register, thus initiating the next request.

All entries to this routine are through the output interrupt address set up
by the Initialization routine (INIT (Figure 4-4)).

Input Interrupt Processor

The Input Interrupt Processor (INPINT (Figure 4-37)) processes all
input received through the input register and sets it up for further processing by the
User Input Processor (Section 4. 1). This input includes data tablet input and
keyboard input both received one byte at a time.
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Data tablet input is received in a series of five bytes, a command byte
followed by four coordinate bytes. The command byte is either a SUB, GS, or US.
From data tablet input only-the SUB command, its coordinates, and the GS
command are saved for further processing. All other bytes are ignored.

If the input is not part of one of the valid five byte input strings mentioned
above and determined not to be noise input, it is saved as keyboard input.

All entries to this routine are through the input interrupt address set up
by the Initialization routine (INIT (Figure 4-4)).

4. 5 Disk I/O Handling

The two routines in this area are called to perform all I/O to the disk.

Initialize Data Set Device

The routine (INITDS (Figure 4-38)) which performs this function issues
a DOS system macro to initialize the specified device to insure that the device
driver is in core for subsequent I/O operations.

Read/Write Data Set

This routine (LKTRAN (Figure 4-39)) performs the basic function of
reading and writing records from and to data sets on disk. It performs error
checking prior to and following the I/O function performed. This checking is
done to determine if the data set to be read or written exists, if the record number
to be read is valid, and if any error occurred on the I/O operation. A return
parameter is set accordingly.

4. 6 Executive

The Executive (ROOTEX), as shown in Figure 4-40, directs the input from
the display to the appropriate application "next" program. After determining that
the indicated next program is a valid program, ROOTEX gives control to the
required routine.
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5. DISPLAY LIBRARIAN

To minimize the on-line core and time requirements necessary
to create each individual application program oriented display and to
provide a completely general graphics capability, all displays are pre-

formatted by an off-line Display Librarian. The librarian accepts card
images of the text and control information defining each display and
creates a "book" of displays.

The display book resides on disk and contains a display chapter
for each display within the book. A display index is generated by the

librarian defining the location of each display chapter within the display
book. Each chapter is further sub-divided into two "pages":

o Text Page

o Control Page

The text page of each display chapter contains display text infor-
mation in an expanded format consisting of embedded graphic control
commands. The text page exists in a format that is ready for immediate
generation on the display screen and requires no editing, scanning, or
unpacking in real time. The control page is made up of the pen, keyboard,
and fill pages that provide the control information needed by the real
time Display Controller to respond to tablet pen and keyboard inputs
and application program fill-in requests.

During real time operation the Display Controller, upon detecting
a tablet pen selection or a keyboard input, uses the control information
associated with the display being viewed to determine the user specified
action to be taken.

The primary purpose of the Display Librarian is the creation of
the preformatted display book from user defined input. To insure that
the data can be correctly displayed and operated on during real time
operations, it is necessary for the Display Librarian to perform extensive
error checking on the user's input data prior to creating the display
chapter on disk. The librarian can therefore serve as a display assembler
and aid the user in defining his displays. During the processing of a
display, records that contain errors are listed along with messages
describing the errors. Each display must be completely free of errors
before it is added to the display book on disk.
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5. i Display Book

The display book is a sequentially organized contiguous file on

disk consisting of the display index and a display chapter for each display
within the book. Figure 5-1 presents the process by which the display
book is generated and the organization of the display chapters and the

display index on disk.

5. 1. 1 Display Index

The display index is the first record of the display book and defines
the location of each display chapter within the display book file. The

display index is segmented into 256-word blocks; the format of the index
is presented in Figure 5-2. If more than one ihdex record is necessary
to define the display chapters, i.e., there are more than 50 displays in
the "book, " additional index records are placed at the end of the display
chapters. The first word of each index record contains the relative block
number of the next index record.

The relative block number of the display chapter is the relative
block number within the display book file of the first text page block. The
blocks within a display chapter are organized sequentially as text blocks
followed by control blocks. If any of the blocks are not required for a
display, the appropriate display index entry is set to zero. The display
name is an integer between 0001 and 9999 defined by the user's input
card.

The Display Controller reads the display index blocks, locates
the appropriate display chapter index by virtue of the display name, and
then uses the relative block number of the display chapter to access the
display within the display book file.

5. 1. 2 Display Chapters

The display chapters are divided into two "pages": the text page(s)
and the control page(s). The contrbl page(s) is made up of the pen, keyboard,
and fill pages. The text and control pages are segmented into 256-word
blocks.

Text Page

The text page contains the information that is to be displayed to the
operator. This information consists of embedded graphic orders, character
control orders, alphanumeric information and special symbols that have
meaning to the operator and the Display Controller. The "#" symbol defined
by the user input indicates locations where an application program may fill-in
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tabular data. The "#" symbol is replaced by a blank within the text page
when a display is presented to eliminate the need to refresh the entire
display picture when an application sends data to the screen. The data
is displayed in the format initially defined by the "#" symbols. The " "
symbol indicates keyboard input areas and is replaced by an underline
(_) character within the text page and display picture. The pen option
areas are defined to the Librarian as the area between the two enclosing
symbols "<" and ">. " The characters within the symbols are displayed
on the display picture and comprise one pen option area.

In addition, four character sizes are supported by the Display
Librarian and character control orders are defined within the text page
to display the different sizes. Any combination of the character sizes
may be defined for a display and the Librarian will insure the correct
spacing both horizontally and vertically. Although multiple character
sizes are supported by the Librarian, they are only functional.when the
hardware capability exists.

Control Pages

The pen, keyboard, and fill pages are grouped together under the
general category of control pages because they supply the control information
used by the Display Controller during real time operation to process inputs
to the respective fields.

Pen Page

The pen page of the display chapter contains the control information
necessary to define the areas of the display text that may be selected with
the graphics tablet pen. The format of the pen page is depicted in Figure
5 -3. Each pen entry is 7-words in length consisting of:

o the X-, y-coordinate of the first character within the
pen field,

o the A X and A Y of the last character within the pen field,

o the next display to be presented to the user when this
pen field option is selected with the tablet pen, and

o an optional 4-character application program name to
be given control when this pen field is selected.

The Display Controller determines the dimensions of the pen field
from the starting X-, Y-coordinates of the first character and the aX and
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A Y of the last character in the field. When the tablet pen input is received
by the Display Controller, its coordinates are checked against the
dimensions of each pen field within the pen page to determine which option
was selected. When the selected option is found, the next display and
the next program associated with the pen field are displayed and executed.

Keyboard Page

The keyboard page contains the following control information for
each compose field within the display text (see Figure 5-4):

o the total number and size of characters within the compose
field,

o. the X-, Y-coordinate of the first character within the field,

o the next display name to be presented to the operator, and

o the next program name to receive the compose data.

The Tektronix keyboard permits the user to enter alphanumeric
characters into computer storage for transmission to the application program.
The cursor keys on the keyboard control the compose field where the data
will be placed. As each character is entered, it is displayed to the operator
in one of the character slots indicated by the underline ( ) character for
verification and editing. After entering the data, the user presses the
transmission key to pass the data to the application program associated
with the compose field.

Fill Page

All areas of the display text that are available for application program
tabular data output must be predefined to the Display Librarian by the special
symbol "#." The librarian constructs a fill page entry for each of these
areas defining their location within the display text. Each fill entry is de-
limited by either a non-# symbol or a new display line. The format of the
fill page is depicted in Figure 5-5.

5. 2 Librarian Processing Flow

In creating the user's display book, the Display Librarian program
executes five levels of processing. These five levels include:

1. Control card processing
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2. Pen, compose, and line card processing

3. Text card processing

4. Output formatting

5. Cleanup

Levels two, three, and four are executed for each display being defined
whereas level one is executed only when display control cards are detected
in the input stream and level five only upon receiving an end-of-fbn
indication. Figures 5-6 and 5-7 present a general flow of the Display
Librarian from job initiation to job end.

The following subsections describe briefly and depict in flow-
charts the processing done by the librarian program on each of the above
mentioned levels.

5. 2. 1 Control Card Processing

The output option card and delete cards are processdd on this
level (Figure 5-8). If an output option card is received, the appropriate
option flags are set; if the update option ("U") is specified, the index
of the old display book is read and maintained in core. The program then
returns to read the next input card.

If the control card read is a delete, the display name specified in
the card is compared against the display names in the index until the
display is found or all entries are checked. If the display is found, the
index entry for the display is deleted and the message DISPLAY xxxx HAS
BEEN DELETED FROM THE LIBRARY is written to the printer. If the
display name is not in the index, the message DISPLAY xxxx NOT FOUND
IN LIBRARY is written.

5. 2. 2 Pen, Compose, and Line Card Processing

It is on this level of processing (Figure 5-9) that the librarian
program begins building the pen and key entries (Figures 5-3 and 5-4)
in the display contrbl page(s).

In processing a pen card, the names of the next display and next
program are stored in the pen page. If the X-, Y-coordinate positions
are present on the input record, the AX and AY are calculated and all
ace placed in the pen page completing the entry for the pen field. In
the cases where the X-, Y-coordinates are not on the pen card, the pen
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PEN, COMPOSE, AND LINE RECORD PROCESSING
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field entries are completed during the text processing (level 3) when the
pen field characters " <" and "> " are encountered in the display text.

On receiving a compose card, the librarian saves the next display
name, the next program name, and the compose field length in the key-
board page. The remaining information is supplied to the compose field
entry during the text processing.

If the input record received, is a line card, the program determines
the type of line being defined and compares the values specified against
the limits allowed. If there is no error, it enters the specified values
into either a coordinate table or a character/line table. Values entered
in the coordinate tablet are not operated on again until the fourth level
of processing when they are placed in the display text page in the form
of vector commands. The values placed in the character/line table
are converted to X-, Y-coordinate positions during text processing when
the specified character number and line number are encountered.

5. 2. 3 Text Card Processing

During the text card processing (Figures 5-10 and 5-11), the
librarian program performs three functions. These include verifying
that the users text data can be successfully generated on the display
screen completing the pen, key, and fill page entries and converting
the vector entries in the character/line table to X-, Y-coordinates.

In determining whether the text can be generated on the screen,
the librarian verifies that each text input record does not contain more
characters than can fit on a single display line (i.e., 74 size 1 characters,
37 size 2 characters etc.), checks each character on the line to insure
that it is displayable and verifies that the number of text lines does not
exceed 35 (size 1). The pen field defining characters "< " and "> "

and the change character size specifications are not included in the text
character count.

On detecting a compose or fill-in character in the text, the Display
Librarian stores the X-, Y-coordinates of the field in the key or fill
page along with the present character size and, for fill field, the number
of characters in the field. For compose fields the number of compose
characters contained on the input record is compared against the value
specified on the compose card to insure that there is no error in the field
definition.

When pen field characters are encountered in the text, the X-, Y-
coordinates are saved in the pen page along with the calculated A X and
A Y to the end of the field.
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While the text characters are being "verified, " the Librarian
determines from the character/line table if a vector initiation or termina-
tion is specified for the present character/line position. If so, the
character/line specification is replaced in the table, with the actual X-,
Y - coordinates.

After each text record is read and verified, it is written to a
scratch file on disk to be later operated upon by the output formatting
routines.

5. 2. 4 Output Formatting

Upon receiving a display End record, the librarian enters the
fourth level of display processing (Figure 5-12). It is on this level that
the printed picture of the display is generated; if there are no errors
in the display definition, the preformatted text pages are created and
added to the display book along with the control pages.

Each text record for the display is retrieved from the librarian
scratch file, formatted to effectively represent how the data will appear
on the screen, and printed on the user assigned output device. If there
are no errors, the display data is stored in the text page along with the
necessary control commands to display on the screen. After all the text
records have been retrieved, preformatted in the text pages, and written
to the printer, the librarian uses the X-, Y-coordinates from both the
coordinate table and character/line table and creates the display control
commands to cause the generation of the specified vectors. These commands
are stored following the user defined text data, thus completing the pre-
formatted text page.

Upon completion of the text page, the Display Librarian adds the
newly defined display to the display book on disk and updates the index
to reflect its presence.

5.2.5 Cleanup

When attempting to read the next user input record the DispLay
Librarian receives an end-of-job indication, this final level of processing
is executed (Figure 5-13). If a new display book was created from the
user's display data or an old book was updated without any of the old
displays being deleted or replaced, the librarian adds the display index
to the book on disk and terminates. If, however, during update of a
display book, one or more of the old displays was deleted or replaced,
the librarian at this time compresses the display chapters and the display
index to eliminate all unused areas and then terminates.
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6. PROGRAM DISPLAYS AND OUTPUT

6. 1 Program Displays

The user interacts with VIDS and controls the VIDS operation by
responding to a set of displays which are placed on the screen. These displays
are:

o Mode Selection (see Figure 6-1)

o System Parameter Selection (see Figure 6-2)

o System Parameter Selection (Post-Analysis) (see Figure 6-3)

o Aircraft Selection (see Figure 6-4)

o Aircraft Dependent Parameters Selection (see Figure 6-5)

o Aircraft Dependent Parameters Selection (Post-Analysis)
(see Figure 6-6)

6. 2 Program Output

Depending on which options are selected from the above displays, data
will be output in one or a combination of the following methods:

o Unprocessed data recorded on magnetic tape.

o Display of vortex information in tabular form (see Figure 6-7).

o Display of vortex positions as a function of time (see Figure 6-8).

o Display of vortex locations in an X-Y coordinate system
(see Figure 6-9).

o Display of raw data with vortex centers marked (Scatter Plots)
(see Figure 6-10).

o Listing of raw data.

6. 2. 1 Magnetic Tape Output

Data is recorded on the magnetic tape in the following format:

o One file per flyby.

o One or more fixed length records per frame (1 record for
each 1000 data points or portion of 1000) of LDV data.
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SYSTEM PARAMETER SELECTION
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AIRCRAFT DEPENDENT PARAMETER SELECTION
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AIRCRAFT DEPENDENT PARAMETER SELECTION (POST-ANALYSIS)
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DISPLAY OF VORTEX INFORMATION
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DISPLAY OF VORTEX POSITION
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DISPLAY OF VORTEX LOCATION
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SAMPLE SCATTER PLOT
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o Data from each LDV system is contained in separate records.

o There is no fixed order of records corresponding to a given
LDV system.

o Each record contains 4009 integer words defined as follows:

- IFLY - flyby number.

- IFRM - frame number. A positive value indicates

that the data was received from VAN 1. A negative

value indicates that the data was received from VAN 2.

- ITMINT (2) - two words containing the time that the

first data point was received for this frame.

- ITMEND (2) - two words containing the time that the

last data point was received for this frame.

- IDAY - number of the day of the year.

- IPLN - index for plane type.

- NUMPTS - number of data points in a frame.

- IX - 1000 word array containing the X-coordinates for

the data points in counts.

- IY - 1000 word array containing the Y-coordinates for

the data points in counts.

- INTENS - 1000 word array containing intensity and

filter information for the data points in counts. Bits
0 through 6 contain the number of filters and bits 7
through 14 contain the intensity of the point.

- IVEL - 1000 word array containing velocity informa-

tion for the data points in counts. Bits 0 through 6 contain

the maximum velocity. Bits 8 through 14 contain the

peak velocity.

6. 2.2 Time-Based Plots

Time-based plots (see Figure 6-8) are generated according to the
following format:

o The screen is divided into four quadriles.

o VAN 1 data is displayed in the top quadriles.
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o VAN 2 data is displayed in the bottom quadriles.

o Height of the vortex centroid as a function of time is

displayed in the left quadriles.

o Horizontal location of the vortex centroid as a function

of time is displayed in the right quadriles.

o The maximum time that may be displayed is 90 seconds.

o An "" is used to represent the port vortex.

o An "o" is used to represent the starboard vortex.

o: An "s" is used to represent a single vortex.

6.2.3 X-Y Plots

X-Y plots (see Figure 6-9) are generated according to the following

format:

o VAN 1 data is displayed on the top half of the screen.

o VAN 2 data is displayed on the bottom half of the screen.

o The vortex centroid is located in an. X-Y coordinate system

with frame 1 data represented by an A, frame 2 data by a

B, etc., for the first 26 frames. After 26 frames the cycle

is repeated.

6. 2. 4 Tabular Data

Tabular data (see Figure 6-7) is displayed according to the following

format:

o VAN 1 data is displayed on the left half of the screen.

o VAN 2 data is displayed on the right half of the screen.

o A frame of data is entered as a blank line if there are 0

data points or more than 1000 data points.

The headings of the columns are:

o FR - 2-digit frame number. If the frame number is greater
than 99, only the right 2 digits of the number are displayed.

o DATA PTS - number of points contained in this frame of data.
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o COR PT - number of data points in the correlation area for
a vortex. P represents port and S represents starboard.

o NOISE - the number of noise spikes which were found in pro-
cessing the vortex information. P represents the number
found while processing the port vortex and S represents the
number found while processing the starboard vortex.

o ANGLE - MN represents the minimum angle at which a data
point was found during the scan. MX represents the maxi-
mum angle at which a data point was found during the scan.

o PK VEL - P represents the peak velocity found in the port
vortex. S represents the peak velocity found in the staboard
vortex.

o TIME - represents the time at whichthe vortex centroid was
found with respect to the time that the first data point was
received from this flyby.

o PORT POS - gives the X and Y centroid values for the port
vortex.

o STARB POS - gives the X and Y centroid values for the
starboard vortex.

6. 2. 5 Scatter Pldts

Scatter plots (see Figure 6-10) display raw data points showing their
location iin an X-Y coordinate system and their velocities within ten ft. /sec.
and also show the vortex centroid. The points are represented by numerals
0-9 with the following velocity correspondence:

-0 Z0-30 ft. /sec.

-1 30-40 ft. /sec.

-2 40-50 ft. /sec.

-3 50-60 ft. /sec.

-4 60-70 ft. /sec.

-5 70-80 ft. /sec.

-6 80-90 ft. /sec.

-7 90-100 ft; /sec.
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-8 100-110 ft. /sec.

-9 110-120 ft. /sec.

- The points having the ten highest values are represented by

the corresponding first ten letters of the alphabet and their

values are printed on the bottom of the display.

The centroids are represented by two large V's.
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ATWVS MACRO UROS-01A 01--JAH-72 00:05
TABLE OF CONTENTS

5- 1 DISABLE INPUT
6- 1 INITIALIZE BUFFERS



ATUWS MICRU QROS-01A 01-JH-72 00:0S PAGE 1

I .NLIST TTM
2 .TITLE Al JJS
3 .MCALL .PARAM. EX I T, .A I TR
4 .GLOBL LOOPZ
S .GLOBL DISPIO
6 .GLOBL LOCK
7 .GLOBL FTOR, INIT1,DISABI
8 .GLOBL FIRSTA
9 .GLOBL STORES

10 .GLOBL WADR,FWRIT, NEXT,SECNO,LSECT
11 .GLOBL BUF
12 .GLOBL BUFSHT, BUFST, FRAMES, SFLAGA
13 .GLOBL INTRAB, IITAA
14 .GLOBL HEADR
15 .GLOBL FILN,BUF1
16 .GLOBL ATUWL!S, HALT, BUSY
17 .GLOBL INITDS,LKTRN)LHNKBLK
18 .GLOBL I TAW, I NTBW
19 .GLOBL INTBA,INTBB
20 .GLOBL DISABL, IFLD
21 .GLOBL FCNTR,FCNTW
22 .GLOBL LRSEC
23 .GLOBL INIT
24 .GLOBL FURST
25 .GLOBL STORA,STORB
26 .GLOBL INITBF,FIN,SAW,WRITE

- 27 000000 .PARAM
o- 28 ;

l 2'9 .MACRO PUSH ;SSAVE REGISTERS
38 MOU RO,-(SP)
31 MrO Rl -(SP)
32 MOV R2,-(SP)
33 MOV R3,-(SP)
34 0 MO U R4,-(SP)
35 MOV RS,-(SP)
36h .ENDM
37
38 .MCRO POP ;RESTORE REGISTERS
39- MOV (SP)+,RS
40 MOU (SP)+,R4
41 , MOU (SP)+,R3
42 ' MOV (SP)+,R2
43 t- MNOV (SP)+,R1
44 MOV (SP)+,RO
-45 ENDM



ATUWS MACRO VR05-01A 01-JAN-72 00.05 PAGE 2

1 ;
2 ; DR-11 DEFINITIONS
3;
4 167772 OBUFA=167772 ;DR-11 A OUTPUT BUFFER
5 167770 SREGR=167770 ;DR-11 A STATUS REGISTER
6 000300 UECTA= 300 ;INTERRUPT VECTOR FOR DR-11 A7 000300 LEVLA= 300 ;INTERRUPT LEUEL FOR DR-11 A

9 167762 OBUFB=167762 ;DR-11 B OUTPUT BUFFER10 167760 SREGB=167760 ;DR-11 B STATUS REGISTER11 000310 VECTB= 310 ; INTERRUPT VECTOR FOR DR-11 B12 000300 LEULB= 300 ;INTERRUPT LEVEL FOR DR--11 B.13
14 167754 IBUFC = 167754 ;DR-11I C INPUT BUFFER15 167752 OBUFC = 167752 ;DR-11 C OUTPUT BUFFER
16 167750 SREGC = 167750 ;DR-11 C STATUS REGISTER17 000320 UECTC = 320 ; INTERRUPT VECTOR FOR DR-11 C18 000300 LEULC = 300 ;INTERRUPT LEVEL (6) FOR DR-11 C19
20 000100 LEUS = 100
21 000140 IWRD = 140 ;ENABLE A AND B INTERRUPTS22 000100 IWRDC= 100 ;ENABLE A INTERRUPT DR-11 C23 000000 CNT = 0 ;WORD COUNT
24 000002 BNBT = 2 ;BLOCK CONTROL WORD
25 000200 BB = 200 ;BUFFER BUSY
26 000304 DISARA = 304
27 (00314 DISARB = 314

a'



ATVWS MACRO UR05-01A 01-JAH-72 00:05 PAGE 3

1 000000 RTVWS:
2
3 ;X SET UP INTERRUPT UECTORS FOR DR-11A AND B
4 ;
5 000000 012700 000300 MOV #U'ECTA,RO ;INITI-ALIZE INTERRUPT VECTOR A
-6 000004 012720 000000 MOV #INTAA,(RO)+ ;LOCATION FOR REQUEST A, DR-11 A
7 000010 012720 000300 MOU #LELA,(PRO)+ ;PSW
8 000014 012720 0000006 MOU #INTAW,(RO)+ ;LOCATION FOR REQUEST B, DR-11 A
9 000020 012720 000300 MOU #LEULA,(RO)+ ;PSW

10
11 ;%
12 000024 012700 000310 MOv #UECTB,R0 iNTERRUPT UECTOR B
.13 000030 012720 000000G MOV #INTAB,(RO)+ ;LOCATION FOR REQUEST A, DR-11 B
14 000034 012720 000300 MOU #LEULB,(RO)+ ;PSW
15 000040 012720 000000G NOV #INTBW,(RO)+ ;LOCATION FOR REQUEST B, DR-11 B
16 000044 012720 000300 MOU #LEULB,(RO)+ ;PSW
17 ;
18 000050 012700 000320 MOU #UECTC,RO ;INITIALIZE INTERRUPT VECTOR
19 000054 012720 000136' 1MO #INTCA,(RO)+ ;REQUEST A, DR-11 C
20 000060 012720 000300 MOU #LEVLC,(RO)+ ;PSW (LEVEL 6)
21 000064 012720 000166' 1MO #INTCB,(RO)+ ;REQUEST B, DR-11 C
22 000070 012710 000300 MOV #LEULC,(RO) ;PSW (LEUEL 6)
23 ;X
24 000074 004567 0000009 JSR RS,INITDS
25 000100 000000 CNTLC: .WORD 0
26 000102 005767 177772 TST CNTLC ;ERROR
27 000106 001032 BNE ATV1 ;YES

o' 28 000110 004567 0000008 JSR RS,LKTRAN
29 000114 000006 .WORD FILN
30 000116 000556' .WORD BLOCK
31 000120 0000006 .WORD BUFI
32 000122 000004 .WORD 4 ;READ
33 000124 000000 CNTLB: .WORD 0
34 000126 005767 177772 TST CNTLB
35 000132 001020 BNE ATU1
36 ;
37 000134 000205 RTS RS ;RETURN TO DISPLAY CONTROLLER
38 ;t
39 000136 INTCA:
40 000136 004567 000320 JSR RS,DISABL ;INHIBIT DATA FOR THIS FLYBY
41 000142 016767 167754' 000002' MNO IBUFC,KPLN ;READ PLANE ID
42 000150 016767 000002' 000000G MOU KPLN,HEADR ;SET PLANE ID IN BLOCK HEADER
43 000156 012767 000001 000000' NMO #1,KSTFLY ;SET START FLAG (O=WAIT, 1=START)
44 000164 000002 RTI ;RETURN
45 ;-
46 000166 INTCB:
47 000166 000240 NOP
48 000170 000240 NOP
49 000172 000002 RT]
50 ;t
51
52 000174 ATU1
53 000174 012700 000010 MOV #10,RO
54 000200 000167 000012 JMP HLTI
55 ;
56 000204 HALT:
57 000204 004567 000252 JSR RS,DISABL ;GO STOP INPUT



RTUWS MACRO UROS-01A 01-JAN.-72 0005 POiGE 3+

58 000210 012767 000100 177776' MOt #LEUS,PSW ;GO TO LEUEL ONE
59 ;m
60 000216 HLT1:
61 000216 016067 001046' 00046 MOU MSGRD(RO),MCSI
62 000224 012767 000002 000740 MOU #2, MTWO
63 000232 004567 0000008 JSR RS,DISPIO ;GO TO LARGE CHARACTERS
64 000236 000403 BR HLTS
65 000240 001166' .WORD MCODE4
66 000242 001172' ,WORD MTWO
67 000244 001174' .WORD MBIG
68 000246 HLT5:
69 000246 004.567 000000G JSR RS,DISPIO ;BLANK SCREEN
70 000252 000402 BR HLT4
71 0002S4 001164' .WORD MCODE3
72 000256 001170' .WORD NBLK
73 000260 HLT4:
74 000260 004567 000000G JSR RS,DISPIO ;OUTPUT ERROR MESSAGE
75 000264 000403 BR HLT2
76 000266 001160' .WORD MCODEI
77 000270 001200' .WORD MLGTH1
78 000272 001060' MCS1: .WORD MSGI
79 ;
880 000274 HLT2:
81 ;,
82 000274 004567 000000G JSR R5DISPIO ;REQUEST DISPLAY 1
83 000300 000403 BR HLT3
84 000302 001162' .WORD MCODE2

o- 85 000304 001204' .WORD MDISP
00 86 000306 001176' .WORD MONE

87 000310 HLT3:
88 000310 000167 000000G JMP LOOPZ



ATUWS MACRO UROS-01A 01-JAN--72 00:05 PAGE 4

1 ;g
2 ;X INITIALIZE DR-li FOR INPUT (A AND/OR B)

4 000314 INIT:
5 000314 PUSH ;SAVE REGISTERS
6 000330 005067 000000G CLR FCITR ;CLEAR READ FRAME COUNTER
7 000334 005067 000000G CLR FCNTW ;CLEAR WRITE FRAME COUNTER
8 000340 005067 000000G CLR FIIN RESET TEST OVER FLAG
9 000344 004767 000210 JSR PC, INITBF ;INITIALIZE BUFFERS

10 000350 016701 000000G MOUV IFLD,RI
11 000354 001013 BNE INIT3 ;NOT NORMAL, GO CHECK12 000356 012767 000140 167770' MOV #IWRD,SREGA ;INITIALIZE DR-11 A
13 000364 005067 167772' CLR OBUFRA RESET A
14 000370 INIT2:
15 000370 012767 000140 167760' MOV #IWRDSREGB ;INITIALIZE DR-11 B
16 000376 005067 167762' CLR OBUFB iRESET B
17 000402 000407 BR INIT4 ;GO RESTORE REGISTERS AND EXIT
18 ;
19 000404 INIT3:
20 000404 005301 DEC Ri
21 000406 001770 BEQ INIT2
22 000410 012767 000140 167770' MOV #IWRD,SREGA ;INITIALIZE DR-11 A CONLY
23 000416 005067 167772' CLR OBUFA ;RESET A
24 000422 INIT4:
25 000422 POP ;RESTORE REGISTERS AND EXIT

a 26 000436 000205 RTS R5
27 ;.

o' 28 ; INITIALIZE DR-11 C FOR INPUT
S;29 ;

30 000440 INIT1:
31 000440 016767 167754' 000002' MOV IBUFC,KPLN
32 000446 005067 000000' CLR KSTFLY
33 000452 012767 000100 167750' MOV #IWRDCSREGC ;ENABLE A INTERRUPT FOR DR-11 C
34 000460 000205 RTS R5



ATVWS MACRO VR05-01R 01-JANI-72 00:05 PAGE S
DISABLE INPUT

.SBTTL DISRBLE INPUT
2
3 ;t INHIBIT DATA INPUT
4 ;:
5 000462 DISABL"
6 000462 PUSH ;SAUE REGISTERS
7 000476 012700 000304 MOV #DISAR,RO
8 000502 012710 000000G MO #INTAW, (RO) ;DISARM DR-11 A
9 000506 012700 000314 MOU #DISARB,RO

10 000512 012710 000000G MO #INTBW,(RO) ;DISARM DR-11 B
11 000516 005267 000000G INC FIN ;SET TEST OVER FLAG
12 000522 005067 167770' CLR SREGR ;CLEAR ENABLE DR-11 A
13 000526 005067 167760' CLR SREGB ;CLEAR ENABLE DR-11 B
14 000532 POP ;RESTORE REGISTERS
15 000546 000205 RTS RS ;RETURN
16
17 DISABLE INTERRUPT FOR DR-11 C
18 ;X
19 000550 DISAB1:
20 000550 005067 167750' CLR SREGC
21 000554 000205 RTS R5
2 ;m
23 ;T
24 000556 000000 BLOCK: .WORD 0

-.



ATVWS MACRO VROS-O1A 01--JAN-72 00:05 PAGE G
INITIALIZE BUFFERS

1 .SBTTL INITIALIZE BUFFERS

3 ;% INITIALIZE BUFFERS (R2=0,LDU1 R2=2,LDV2)
4
5 000560 INITBF:
6 000560 PUSH ;SAVE REGISTERS
7 000574 016701 0000006 MOV BUFRI ;PICK UP BUFFER COUNT
8 000600 012702 000006 MOUV #BUFST, R2 ;SET BUFFER START ADDRESSES
9 000604 INITB1'

10 000604 012203 MOV (R2)+,R3
11 000606 005063 000002 CLR BNBT(R3) ;FREE ALL BUFFERS
12 000612 005063 000000 CLR CNT(R3) ;CLEAR WORD COUNT
13 000616 005301 DEC R1
14 000620 001371 BNE INITB1
15 ;
16 000622 012702 0000008 MOU #BUFSTR2 ;SET INITIAL BUFFER FOR LDVI1
17 000626 011267 000006 MOUV (R2),BUFSAT
18 000632 012203 MNO (R2)+,R3
19 000634 012763 000200 000002 - MOV #BB,BNBT(R3)
20 000642 011267 0000026 MOV (R2),BUFSAT+2
21 000646 011203 MOV (R2),R3
22 000650 012763 000200 000002 MOV #BB,BNBT(R3) ;SET INITIAL BUFFER FOR LDV 2
23 000656 012703 0000600 MOV #STORES,R3
24 000662 012367 000000G MOU (R3)+,STORA
25 000666 011367 000000 MOV (R3),STORB
26 000672 005067 0000006 CLR SFLAGA
27 000676 005067 0000006 CLR LOCK
28 000702 005067 0000026 CLR SFLAGA+2
29 000706 005067 0000006 CLR FTOR
S30 000712. 005067 000002G CLR FTOR+2
31 000716 005067 000000G CLR FIRSTA
32 000722 005067 0000026 CLR FIRSTA+2
33 000726 012767 000001 0000006 MOV #1,FRAMES
34 000734 012767 000001 0000026 MOU #1,FRAMES+2
35 000742 005067 000000G CLR BUSY ;CLEAR READ BUSY FLAG
36 000746 005067 000000G CLR WADR
37-000752 005067 0000006 CLR FWRIT
38 000756 005067 000000G CLR NEXT
39 000762 012767 000001 0000026 MOU #1,NEXT+2
40 000770 005067 000000G CLR FURST
41 000774 005067 0000026 CLR FURST+2
42 001000 005067 000000G CLR SECNO
43 001004 005067 0000006 CLR LSECT
44 001010 012767 000001 0000026 MOUV #1,LSECT+2
45 001016 005067 0000006 CLR LRSEC
46 001022 012767 000001 000002G MOV #1,LRSEC+2
47 001030 POP ;RESTORE REGISTERS
48 001044 000207 RTS PC ;RETURN
49
50 ;
51 001046 001060' .. SGAD: .WORD MSG1
52 001050 001060' .WORD MSG1
53 001052 001100' .WORD MSG2
54 001054 001120' .WORD MSG3
55 001056 001140' .WORD MSG4

57 ; ERROR MESSAGES



ATUWS M'iCRO VR05-01A 01--JAH-72 00:0S PFAGE 6-
INITIALIZE BUFFERS

58 ;
59 001060 117 125 124 tMSG1: ASCII /OUT OF BUFFERS /

001063 040 117 106
001066 040 102 125
001071 106 106 105
001074 122 123 040
001077 040

60 001100 104 111 123 MSG2 .ASCII /DISK ERROR WRITE/
001103 113 040 105
001106 122 122 117
001111 122 040 127
001114 122 111 124
001117 105

61 001120 104 111 123 MISG3: .ASCII /DISK ERROR READ /
001123 113 040 105
001126 122 122 117
001131 122 040 122
001134 105 101 104
001137 040

62 001140 111 116 111 MSG41 .ASCII /INITIALIZE FILE /
001143 124 111 101
001146 114 111 132
001151 105 040 106
001154 111 114 105
001157 040

63 
64 001160 000003 MCODE1: .WORD 3
65 001162 000002 MCODE2: .WORD 2
66 001164 000007 MCODE3: .WORD 7
67 0011E66 000016 MCODE4: .WORD 14.
68 001170 000001 MBLK: .WORD 1
69 001172 000002 MTWO .WORD 2
70 001174 034033 MBIG: .WORD 34033
71 001176 177777 MONE: .WORD -1
72 001200 000020 MLGTHI: .WORD 16.
73 001202 000000 MNULL: .WORD 0
74 001204 000001 MDISP .WORD 1
75 000000' .CSECT KSTFL
76 0000000 000000 KSTFLY: .WORD 0
77 000002 000000 KPLN: .WORD 0

00 79 000001 E79 000001' .END



RTUWS HACRO UROS-O01A 01-JAr-72 00 :Q5 PAGE 6-
SYMBOL TABLE

ATVWS 000000RG TV1 000174R BB = 000200
BLOCK 000556R BNBT = 000002 BUF = flX:: G
BUFSAT= *:tt G BUFST = *cXXt G BUFI = Att* G
BUSY = iX**XX G OAT = 000000 CHTLB 000124R
CNTLC 000100R DISRBL 000462RG DISAB1 000550RG
DISARA= 000304 DISARB = 000314 DISPIO= *:t*X G
FCNTR = 'ttX G FCNTW = xtt*x G FILN = :4X G
FIN = G4:t4 FIRSTA= ttft$ G FRAMES= *4Xt 'G
FTOR = At$Xt G FURST = tiI4X* G FWRIT = W*XXI G
HALT 000204RG HEADR = 4XXX4 : G HLT1 000216R
HLT2 000274R HLT3 000310R HLT4 000260R
HLT5 000246 IBLIFC = 167754 IFLD = * *XXXX G
INIT 000314RG INITBF 000560RG INITBI 000604R
INITDS= XXXXI* G INIT1 000440RG INIT2 000370R
INIT3 000404R INIT4 000422R INTAA = x44txt G
INTAB = G1444 G INTAW = XX1ts' G INTBA = It tI G
INTBB = X1t.X G INTBW = :4~4X G INTCA 000136R
INTCB 000166R IWRD = 000140 TWRDC = 000100
KPLN 000002R 002 KSTFLY 000000R 002 LEULA = 000300
LEULB = 000300 LEVLC = 000300 LEUS = 000100
LKTRAN= X4G4t - L.NIKBLK= XXX4XX G LOCK = 4X:t4- G
LOOPZ = XXX*XA G LRSEC = xxA *4 G LSECT = '444tt G
MBIG 001174R MBLK 001170R MCODE1 001160R
MCODE2 001162R MCODE3 001164R MCODE4 001166R
MCS 000272R MDISP 001204R MLGTH1 001200R
I MNULL 001202R MONE 001176R MSGAD 001046R
-MSGI 001060R MSG2 0011002R MSG3 0011202
"MSG4 001140R MTWO 001172R NEXT = *:*:*x*:*t G
VOBUFA 167772 OBUFB = 167762 OBUFC = 167752
PC =X000007 PSW = 177776 RO =%000000
R1 =%000001 R2 =%000002 R3 =%000003
R4 =%000004 RS =%000005 R6 =%000006
R7 =%000007 SAW = *X* G SECNO = X**X*X G
SFLAGA= xt4* G SP =%000006 SREGA = 167770
SREGB = 167760 SREGC = 167750 STORA = *xx:*x4 G
STORB = ***** G STORES= X1* G SWR = 177570
VECTA = 000300 UECTB = 000310 VECTC = 000320
WADR = 4X*X*. G WR I TE = xx4x2 G
ABS. 000000 000

001206 001
KSTFL 000004 002

ERRORS DETECTED:' 0
FREE CORE: 11635. WORDS
RTVWSL3<ATUWS.2
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READ DI:TfA FROM LDK 1 AHD 2 MAC:RO URCO S-1R 01-JA1-72 00 :13
TABLE OF CONTENTS

4- :1 REQUEST A (END OF FRAME)
5-- 1 READ DATA FROM DR-11
6- 1 SW I TCH AND WR I TE
7- 1 iRITE BUFFERS TO DISK
8- 1 WRITE BLOCK N O.
9- 1 INFULT BUFFERS

10- 1 CONSTRATS

-4
oQ,



READ DATA FROM LDU I AND 2 MACRO URO5-01A 01--.JAR--72 00:13 Pt:fE 1

1 MLIST TTM
2 TITL.E READ DATA FROI LDU 1 AND 2
3 .GLOBL FTOR
4 .GLOBL HEADR
5 .GLOBL FIRSTA
6 .GLOBL WADR,FWRIT,NEXT,SECHO
7 .GLOBL FILNFIN,WRITE
8 GLOBL INTA, INTAB, INTBA,INTBB
9 .GLOBL SAW
10 .GLOBL BUFSAT,BUFSTFRAMES,SFLAGA
11 .GLOBL INTW, INTBW,BUSY
12 .GLOBL FURST
13 GLOBL STORES
14 .GLOBL LKTRAN,REQUST
15 GLOBL LNKBLK,FCNTW
16 .GLOBL LOCK
17 GLOPL HALT
18 .GLOBL BUF
19 GLOBL LSECT
20 GLOBL STORA,STORB
21 .MCALL .WAITR
22 .MCALL .PARAM
23 000000 PARRAM

-J



READ DATA FROMI LDU 1 AND 2 MACRO ROS--O1A 01--JAN-72 00:13 PAGE 2

1 ;
2 .MACRO PUSH ;SAUE REGISTERS
3 NOQU RO,- (SP)
4 MOU R1, -(SP)
5 MOU R2, --(SP)
6 MOU R3, -( SP)
7 MOU R4, - (SP)
SMOU R, --('SP)
9 .ENDM
10 it
11 . MACRO POP ;RESTORE REGISTER
12 MOU (SP)+, RS
13 MOU (SP)+,R4
14 HLOU (SP)+, R
15 MOU (SP)+,R2
16 MO_'U) ( SP) +, R1
17 MOU (SP) +, RC)
18 . ENDM

10

-I



READ DATA FROM LDU 1 AND 2 MACRO VR05-01A 01-JRN-72 00:13 PAGE 3

i 000340 LEVX = 340
.2 000100 LEUS = 100 ;PROCESS LEVEL 2
3 000000 CNT = 0 ;WORD COUNT
4 . 000002 BNBT = 2 ;BLOCK CONTROL
5 000004 HDRW = 4 ;HEADER WORD
6 000006 FNNP = 6 ;FRAME NUMBER,SECTOR NUMBER.
7 000010 TIMSI = 8. .;START TIME, HIGH ORDER
8 000012 TIMS2 = 10. START TIME, HIGH ORDER
9 000014 TIMRI = 12. iREAD TIME, LOW ORDER
10 000016 TIMR2 = 14. ;READ TIME , HIGH ORDER
11 000040 EOF = 40 ;END OF FRAME
12 000200 BB = 200 ;BUFFER BUSY
13 000100 BE$ = 100 ;BUFFER WAITING FOR WRITE
14 000020 EOT = 20 ;END OF TEST
i5 000076 DATNO = 62. ;NO. OF DATA POINTS PER BUFFER
16 000010 SIZB = 8.
17 000370 SIZD = 248. ;DATA WORDS PER BLOCK
18 .;

19 167774 IBUFA=167774 ;DR-11 A INPUT BUFFER
20 000304 UECTA = 304- ;B REQUEST VECTOR ADDRESS LDU 1
21 167764 IBUFB=167764 ;DR-11 B INPUT BUFFER
22 000314 VECTB = 314 ;B REQUEST VECTOR ADDRESS LDV 2
23 006246 TIMX2 = 6246
24 006244 TIMX1 = 6244



READ DATA FROM L)( 1 AND 2 MACRO VRO-O01A 0l--JAH-72 00:13 PAGE 4
REQUEST A(END OF FRAME)

1 .SBTTL REQUEST A( END OF FRAME)

3 REQUEST A(END OF EPRJE) IiNTERRUPT DR--11 A

5 000000 INTAA:
6 000000 012767 000340 177776' MOU #LEU,-" PS1W ;GO TO LE'UEL 7
7 000006 PUSH ;SAVE REGISTERS
8 000022 012702 000004 MOU #4,R2 ;SET DATA WORD COUNTER
9 0 0026 INTP 1:

10 (000026 016703 167774' MOU IBUFA,R3 ;BRING I N DATA AND DISCARD
11 000032 05302 DEC R2
12 0 --034 001374 BIE INTAAI
13 000036 V005767 023442 TST SFLGA ; FIRST EOF
14 000042 i000114 BNE H03
15 000044 005267 023434 INC SFLAGA ;SET FLAG=II3OT FIRST FRFIIE
16 r?05 012767 000276' 000304' ILIOV #I ITBA, VECTA ;SET DATA READ ROUTINE LDV I
17 000056 FOP
18 O0CXR372 000002 RTI ;FIRST EOF INTERRUPT LDU 1
19 0o00074 o N03:
20 000074 005062 023510' CLR FIRSTA(R2) ;RESET FIRST DATA FLAG
21 000100 016201 023514' MO BUFSAT(R2),R1 ;PICK UP POINTER TO CURRENT BUFFER
22 000104 052761 000040 000002 BIS #EOF,BNBT(R1) ;SET END OF FRAME INDICATOR
23 000112 004767 000444 JSR PC,SAW ;SWITCH BUFFERS
24 000116 005262 023500' INC FRAMES(R2)
25 X
26 00122 000167 000304 JMP I NTBA3 ;GO CHECK FOR WRITE READY
27 -

oo 23 : REQUEST A (END OF FRAME) INTERRUPT DR-11 B
29 ;X
30 000126 INTAB:
31 000126 012767 000340 177776' MOU #LEU>.X,PSW
,12 000134 PUSH ;SAUE REGISTERS
33 000150 012702 000004 MOt #4,R2 ; SET DATA WORD COUNTER
34 000154 INTAB1:
35 000154 016703 167764' IMOU IBUFB,R3 ;BRING IN DATA AND DISCARD
36 000160 0S302 DEC R2
37 000162 01374 BNE INTABI
38 000164 005202 INC P2 ; SET INDIACTOR FOR LDU2
39 000166 005202 INC R2
40 00017 005767 023312 TST SFLAGB ;FIRST EOF
41 000174 001337 BNE N03 INO
42 000176 012767 00012' 000314' MOV #INTBB,VECTB ;SET DATA READ ROUTINE LDV 2
43 000204 005267 023276 INC SFLAGB ;SET FLAG =NOT FIRST FRAME
44 000210 POP
45 000224 000002 RTI ;FIRST EOF INTERRUPT LDU 2



READ DATA FROM LDU 1 AND 2 MACRO UROS-O1A 01-JAN-72 00:13 PAGE 5
READ DATA FROM DR-11

1 .SBTTL READ DATA FROM DR-11

3 ;IPUT DATA AND DISCARD
4 ;X
S 000226 INT W:
6 000226 012767 000004 023276 MOV #4,CNTRA ;SET WORD COUNT
7 000234 INTAWI:
8 000234 016767 167774' 023266 MOU IBUFA,DATA ;BRING IN DATA WORDS AND DISCARD
9 000242 005367 023264 DEC CNTRA

10 000246 001372 BNE INTAWI
11 000250 000002 RTI ;EXIT
12
13 ;X
14 000252 INTBW:
15 000252 012767 000004 '023254 NOV #4,CCNTRB
16 000260 INTBW1:
17 000260 016767 167764' 023242 MOV IBUFB,DATA ;BRING IN DATA AND DISCARD
18 000266 005367 023242 DEC CNTRB
19 000272 001372 BNE INTBWI
20 000274 000002 RTI ;EXIT
21 ;
22 X
23 ;t READ DATA FROM DR-11 A
24
25 000276 INTBR:
26 000276 012767 000340 177776' MOU #LEUX,PSW

- 27 000304 PUSH ;SAFE REGISTER (RO-R4)
00 28 000320 016701 001014 MOU STORA,RI ;PICK UP STORE ADDRESS POINTER

29 000324 012702 000004 MO #4,R2 ;SET WORD COUNTER N
30 000330 INTBA1:
31 000330 016721 167774' MOV IBUFA,(RI)+ ;BRING IN DATA WORD N
32 000334 005302 DEC R2 ;N=N+1
33 000336 001374 BNE INTBA1 ;N=0, FINISHED
34 000340 INTBA4:
35 000340 010162 001340' MOU R1,STORA(R2)
36 000344 016201 023514' MOV BUFSAT(R2),R1
37 000350 005762 023510' TST FIRSTA(R2) ;TEST FOR FIRST DATA
38 000354 001010 BNE INTBAS ;NOT FIRST
39 000356 016761 006244' 000010 MOV TImX1,TIMS1(RI) ;SET START TIME
40 000364 016761 006246' 000012 MOU TIMX2,TIMS2(R1)
41 000372 005262 023510' INC FIRSTA(R2)
42 000376 INTBA5:
43 000376 016761 006244' 000014 MOU TIMX1,TIMR1(RI) ;SARE TIME OF DATA READ
44 000404 016761 006246' 000016 MOU TIMX2,TIMR2(Ri)
45 000412 005272 023514' INC @BUFSRT(R2) ;INCREMENT WORD COUNT
46 000416 027227 023514' 000076 CMP @BUFSAT(R2),#DATNO ;BUFFER FULL
47 000424 103402 BLO INTBA3 ;NO, GO EXIT
48
49 000426 004767 000130 JSR PCS RI ;GO SWITCH BUFFERS AND WRITE FULL
50 000432 INTBR3:
51 000432 W05S767 023036 TST REQUST ~- RHY REQUESRS FOR WRITES
52 000436 001416 BEQ INTBA7 ; NO, GO EXIT
53
54 000440 005767 023014 TST BUSY
55 000444 100413 BMI INTBAF
nE 000445 00.57c 000684 TST LOCK



READ DATA FROM LDU 1 AND 2 MACRO VROS-01A 01-JAN-72 00:13 PAGE 5+
READ DATA FROM DR-11

58 000454 012767 000002 000654 MOU #2,LOCK
59 000462 012767 000100 177776' MOU #LEUS,PSW
60 000470 004767 000242 JSR PC,WRITE ;GO CHECK ON WRITE READY
61 ;)
62 000474 INTBA71
63 000474 POP ;RESTORE REGISTERS (RO-R4)
64 000510 000002 RTI ;EXIT
65
66 READ DATA FROM DR-11 B
67 ;
68 000512 INTBB:
69 000512 012767 000340 177776' MOU #LEUX,PSW
70 000520 PUSH ;SAUE REGISTERS (RO-R4)
71 000534 016701 000602 MOU) STORB,RI ;PICK UP STORE ADDRESS POINTER
72 000540 012702 000004 MOV #4,R2 ;SET WORD COUNT
73 000544 INTBBl:
74 000544 016721 167764' MOU IBUFB,(Ri)+ ;BRING IN DATA WORD N
75 000550 005302 DEC R2 ;N=N+l
76 000552 001374 BNE INTBB1 ;N=O, FINISHED
77 000554 005202 INC R2 ;YES, SET DR-11 B INDICATOR IN R2
78 000556 005202 INC R2
79 000560 000667 BR INTBA4 i GO SWITCH BUFFERS AND WRITE

000



READ DATA FROM LDU I AND 2 MACRO UROS-01A 01-JAN-72 00 13 PAGE 6
SWITCH AND WRITE

1 .SBTTL SWITCH AND WRITE
2 ;
3 SWITCH BUFFERS AND WRITE FULL ONE TO DISK
4 ;t R2 = 0, LDV 1
5 ;I R2 = 2, LDU 2
6
7 000562 SAWF
8 000562 010200 MOU P2,RO ;SAVE P2
9 000564 016705 000664 NOV BUF,R5 ;PICK UP NUMBER OF BUFFERS

10 000570 012701 001344' MNO #BUFSTR1 ;PICK UP BUFFER STARTS
11 000574 012702 001410' MOV #STORES,R2 ;P.ICK UP BUFFER STORES
12 000600 SAWI:
.'13 000600 012103 MOV (R1)+,R3 ;SET BUFFER START
14 000602 012204 NOV (R2)+,R4 ;SET BUFFER STORE
15 000604 036327 000002 000200 BIT BNBT(R3),#BB ;BUFFER BUSY
16 000612 001406 BEQ SAW2 ;NO, GO SWITCH
17 000614 005305 DEC RS ;YESGO TO NEXT
18 000616 001370 BNE SAW1
19
20 000620 SAW4:
21 000620 012700 000002 MOV #2,RO ;PICK UP ERROR CODE
22 000624 000167 000000G JMP HALT
23 000630 SAW2:
24 000630 016005 023514' NOV BUFSAT(RO),RS ;SAVE OLD (FULL) BUFFER
25 000634 010360 023514' MOV R3,BUFSAT(RO) ;SET NEW BUFFER START
26 000640 012763 000200 000002 MOV #BB,BNBT(R3)
27 000646 010460 001340' MOU R4,STORA(RO) ;SET NEW BUFFER STORE

00 28 ;T
W 29 000652 004767 000436 JSR PC,CALBLK ;GO GET NEXT SECTOR NUMBER

30 000656 010465 000006 NOV R4,FNNP(RS) ;SET SECTOR NUMBER IN BLOCK
31 ;X
32 ;
33 ;t
34 000662 016765 022610 000004 MOV HERDRHDRW(R5) ;SET HEADER WORD
35 000670 016004 023500' MNO FRAMES(RO),R4 ;PICK tUP FRAME NUMBER
36 000674 005700 TST RO ;LDU 2
37 000676 001401 BEQ SAW3 ;NO
38 000700 005404 NEG R4 ;YES, NEGATE
39 000702 SAW3:
40 000702 072427 000010 ASH #8.,R4 ;POSITION
41 000706 050465 000000 BIS R4,CNT(RS) ;SET WITH WORD COUNT
42 ;*
43 00712 052765 000100 000002 BIS #BW,BNBT(RS) ;SET WRITE READY BIT
44 000720 005267 022550 INC REQUST iSET WRITE REQUST
45 000724 012760 000002 023524' MOV #2,FURST(RO)
46 000732 010002 MOU ROR2
47
48 000734 000207 RTS PC



READ DATA FROM LDOt 1 AND 2 MACRO UROS-01A 01-JAN-72 00:13 PAGE 7WRITE BUFFERS TO DISK

1 .SBTTL WRITE BUFFERS TO DISK
2 ;4
3 ;A WRITE BUFFERS TO DISK
4 ;:
5 000736 WRITE:
6 000736 010200 MOV R2,RO
7 ;
8 000740 WRIT1:
9 000740 005767 022S12 TST FWRIT ;HAS WRITE BEEN REQUESTED10 000744 001444 BEQ WRIT10 ;NO

11 000746 .WAITR #LNKBLK, #WRITS1
12 000760 005767 000264 TST CNTW ;ERROR IN LAST WRITE13 000764 001404 BEQ WRITS
14 ;:
15 000766 012700 000004 MOU #4,R0 ;PICK UP ERROR CODE16 000772 000167 0000006 JMP HALT
17 000776 WRITS:
18 ; 4
19 000776 016701 000242 MOU WADR,RI ;PICK UP LAST BUFFER ADDRESS20 001002 016746 177776' MOV PSW-(SP)
21 001006 012767 000340 177776' MOU #LEUX,PSW
22 001014 036127 000002 000100 BIT BNBT(R1),#BW
23 001022 001404 BEQ WRITX
24 001024 005061 000000 CLR CNT(R1)
25 001030 005061 000002 CLR BNBT(R1) ;CLEAR LAST BUFFER26 001034 WRITX:
27 001034 012667 177776' MOV (SP)+,PSW

a 28 001040 005000 CLR RO ;INITIALIZE LDV INDICATOR (1)a 29 001042 036727 022424 000001 BIT SECNO,#1 ;LAST WRITE FOR LDV 230 001050 001402 BEQ WRIT10 ;NO
31 001052 012700 000002 MOV #2,0o ;YES,START WITH THAT ONE32 001056 WRIT10:
33 001056 012704 000002 MOV #2,R4 ;PICK UP LOOP COUNTER34 001062 WRIT7:
35 001062 012702 001344' MO #BUFSTR2 ;SET START OF BUFFERS36 001066 016701 000362 MOU BUF,R1 ;SET NUMBER OF BUFFERS37 001072 WRIT3:
38 001072 012203 MOV (R2)+, R3 TRY BUFFER N39 001074. 036327 000002 000100 BIT BNBT(R3), #BW BUFFER WAITING ON WRITE40 001102 001015 BNE WRIT4 ;YES
41 001104 WRIT6:
42 001104 005301 DEC RI ;NO, FINISHED THIS LOOP43 001106 001371 BNE WRIT3 ;NO, TRY NEXT ONE44
45 001110 005067 022342 CLR FWRIT
46 001114 162700 000002 SUB #2,RO ;YES,SET LDV INDICATOR FOR NEXT LOOP47 001120 001402 BEQ WRITS
48 001122 012700 000002 MOU #2,RO
49
50 001126 WRITS:
51 001126 005304 DEC R4 ;ALL LOOPS FINISHED52 001130 001354 BNE WRIT7 ;NO, TRY NEXT53 ;:4
54 001132 000167 000146 JMP WRITS1
55 ;
56 001136 WRIT4
57 001136 005700 TST RO ;LDU 1 OR 2



READ DATA FROM LDV I AND 2 IMACRO UR05-01A 01-JAN--72 00:13 PAGE 7+
WRITE-BUFFERS TO DISK

58 001140 001405 BEQ WRIT9 ,LDU 1
59 ;m
60 001142 005763 000000 TST CNT(R3) ;LDU 2
61 001146 100356 BPL- WRIT6 ;WRONG BUFFER
62 001150 000167 000006 JMP WRITS ;BUFFER OK, 80 WRITE IT6:3
64 001154 WRITS:
65 001154 005763 000000 TST CNT(R3) ;RIGHT BUFFER
66 001160 100751 BMI WRITS ;WRONG ,GO TRY AGAIN67 ;d
68 001162 WRITS:
69 001162 016005 023462' MOUI NEXT(RO) ,RS ;PICK UP LAST SECTOR WRITTEN
70 001166 001410 BEQ WRITSA ;FIRST TIME
71 001170 005305 DEC R5
72 001172 001406 BEQ WRITSA ;FIRST TIME FOR LDV 2
73 001174 005205 INC R5
74 001176 166305 000006 SUB FNNP(R3),R5 ;CHECK LAST SECTOR CALCULATED
75 001202 0'62705 000002 ADD #2,R5
76 001206 001336 BNE WRIT6 ;NOT NEXT IN SEQUENCE, TRY AGAIN77 001210 WRITSA:
78 001210 016360 000006 023462' MOU FNNP(R3),NEXT(RO)
79 001216 016367 000006 022246 MOU FNNP(R3),SECNO ;SET THIS SECTOR IN CALL SEQUENCE
80 001224 010367 000014 MOU R3,WADR ;SET BUFFER ADDRESS IN CALL SEQUENCE81 001230 005067 000014 CLR CNTW ;CLEAR FUNCTION CODE
82 001234 004567 000000G JSR R5,LKTRAN
83 001240 023536' .WORD FILN
84 001242 023472' .WORD SECNO
85 001244 000000 WADR .WORD 0

S86 001246 000002 .WORD 2
87 001250 000000 CNTW, . ORD 0,
88 001252 012767 000001 022176 MOU #1,FWRIT
89 001260 036327 000002 000040 BIT -BNBT(R3),#EOF
90 001266 001404 BED WRITS2
91 001270 005260 0000008 INC FTOR(RO)
92 001274 005267 0000008 INC FCNTW
93 001300 WRITS2:
94 001300 005367 022170 DEC REQUST
95 001304 WRITSI:
96 001304 010002 MOU RO,R2
97 001306 005067 000024 CLR LOCK
98 001312 000207 RTS PC ;RETURN



READ DATA FROM LDU 1 AND 2 MACRO UROS-01A 01-JAN-72 00:13 PAGE 8
WRITE BLOCK NO.

1 .SBTTL WRITE BLOCK NO.

:3 ;
4 i* CALCULATE NEXT WRITE BLOCK5 RO = 0, LDU 1
6 Vt RO = 2, LDV 2

8 001314 CALBLK:
9 001314 005760 023524' TST FURST(RO)
10 001320 001403 BEQ CALl
11 001322 062760 000002 023466' ADD #2,LSECT(RO)
12 001330 CALl:
13 001330 016004 023466' MOU LSECT(RO),R4
14 001334 000207 RTS PC

a'



READ DATA FROM LDU I AND 2 MACRO t ROS-01A 01--JAN-72 00:13 PAGE 9
INPUT BUFFERS

I .SBTTL INPUT BUFFERS
2 ;
3 ; DATA INPUT BUJFFERS
4 001336 000000 LOCK: .WORD 0 ;WRITE LOCK (O=FREE, 2=LOCKED)
5 001340 STORE:
6 001340 000000 STORA: .WORD 0 ;CURRENT STORE ADDRESS FOR LDVU
7 001342 000000 STORB: .WORD 0 ;CURRENT STORE ADDRESS FOR LDV 2

9 001344 BUFST: ;BUFFER START ADDRESSES
10 001344 001456' .WORD IEA1A
11 001346 .002456' .WORD IEA2A
12 001350 003456' .WORD IEA3A
13 001352 004456' .WORD IEA4A
14 001354 005456' .WORD IEA1B
15 001356 006456' .WORD IEA2B
16 001360 007456' .WORD IEA3B
17 001362 010456' .WORD IEA4B
18 001364 011456' .WORD IEBIA
19 001366 012456' .WORD IEB2A
20 001370 013456' .WORD IEB3A
21 U01372 014456' .WORD IEB4A
22 001374 015456' .WORD IEB1B
23 001376 016456' .WORD IEB2B
24 001400 017476' .WORD IEB3B
25 001402 020456' .WORD IEB4B
26 001404 021456' .WORD IECIA

S27 -001406 022456' .WORD IEC2A
00 28 ;
/ 29 001410 STORES: ;BUFFER STORE ADDRESSES

30 001410 001476' .WORD ISA1A
31 001412 002476' ISA2A
32 001414 003476' ISA3A
33 001416 004476' ISA4A
34 001420 005476' ISA1B
35 001422 006476' ISA2B
3 001,424 007476' ISA3B
37 001426 010476' ISA4B
38 001430 011476' ISB1A
39 001432 012476' ISB2A
40 001434 013476' ISB3A
41 001436 014476' ISB4A
42 001440 015476' ISBIB
43 001442 016476' ISB2B
44 001444 017456' ISB3B
45 001446 020476' ISB4B
46 0014S5 021476' .WORD ISCiA
47 001452 022476' .WORD ISC2L
48
49 001454 000022 BUF: .WORD 18.

51 001456 IEA1A: .BLKW SIZB
52 001476 ISA1A: .EKIW SIZD
53
54 0024S6 IEA2A: .BLKW . SIZB
55 002476 ISA2A: .BLIW SI ZD



READ DAT FROM LDU I AND 2 MACRO VR05-01A 01-JAN-72 00:13 PAGE 9+
INPUT BUFFERS

58 003476 ISA3A: .BLKW SIZD59,
60 004456 IEA4A: .BLKW SIZB61 004476 ISA4A: .BLW SIZD
63 005456 IEARlB .BLKW SIZB64 005476 ISAlB: .BLKW SIZD

66 006456 IEA2B: .BLW SIZB67 006476 ISR2B .BLW SIZD68
69 007456 IEA3B: .BLKH SIZB70 007476 ISA3B: .BLKW SIZD
71 ;
72 010496 IE4: .BLKW SIZB73 010476 ISA4B: .BLKW SIZD74
75 011466 IEBAR: .BLKW SIZB76 011476 ISBA: .BLKW SIZD

78 012456 IEB2A: .BLKW SIZB79 012476 ISB2A: .BLKW SIZD90 I *
81 013456 IEB3B: .BLKW SIZB82 013476 ISB3A: .BLKW SIZD83
84 014456 IEB4A: .BLKW SIZB0 85 014476 ISB4A: .BLKW SIZD

97 01456 IEBIB: .BLKW SIZB88 01476 ISBIB: .BLKW SIZD89
90 016456 IEB2B: .BLKW SIZB91 016476 ISB2B: .BLKW SIZD92 ;
93 017456 ISB3B: .BL-W SIZE94 017476 IEB3B: .BLKW SIZD
95 ;
96 020466 IEB4B: .BLKW SIZB97 020476 ISB4B .BLW SIZD
98 ;
99 021456 ICIc: .BLKW SIZE100 021476 ISCIA: .BLKW SIZD

101
102 0224S6 IEC2A: .BLKW SIZE103 022476 ISC2A .BLKW SIZD



READ DATA FROM LDVU 1 AND 2 MACRO VRO5-O1A 01-JAN-72 00:13 PAGE 10
CONSTANTS

1 .SBTTL. CONSTANTS
2 023456 000000 FWR IT : . WORD 0
3 023460 000000 BUSY: I WORD 0 ;WRITE BUSY FLAG4 023462 000000 000001 NEXT: WORD 0,1 ;NEXT SECTOR FOR LDU 1 AND LDV 25 023466 000000 000001 LSECT: WORD 0,1 LAST SECTOR FOR LDU 1 AND LDV 26 023472 000000 SECNO: WORD 0 ;LAST SECTOR WRITTEN7 023474 000000 REQLIST: WORD 0 ; WRITE REOUST COUNT8 023476 000000 HEADR: WORD 0 ;HEADER (AIRCRAFT TYPE)9 023500 FRAMES:

10 023500 000000 FRAMEA: .WORD 0 ; FRAME COUNT FOR A11 023502 000000 FRAMEB: .WORD 0 ; FRAME COUNT FOR B12 023504 000000 SFLAGA: .WORD 0 ;START FLAG A13 023506 000000 SFLAGB: .WORD 0 ;START FLAG B14 023510 000000 FIRSTA: .WORD 0 ,FIRST DATA FLAG
15 023512 000000 FIRSTB: .WORD 0 ;FIRST DATA FLAG16 023514 BUFSAT:
17 .BLKW 4
18 3:
19 023524 000000 000000 FURST: WORD 0,0
20 023530 000000 DATA: .WORD 0 ; DATA (DISCARDED)21 023532 000000 CNTRA: . WORD 0 ; WORD COUNTER A22 023534 000000 CNTRB: . WORD 0 ;WORD COUNTER B23 ;
24 023536 FILN:
25 023536 045666 073300 .RAD50 /LDVS/ ;FILE NAME FOR LDUS26 023542 000000 .RADSO //
27 023544 000000 FIN: .WORD 0 ;FINISH FLAG0 28 000001' .END



READ DATA FROM LDU 1 AMND 2 MACRO UROS-01A 01-JAll-72 00:13 PAGE 10+
SYMBOL TABLE

BB = 000200 'BNBT = 000002 BUF 001454RG
BUFSAT 023514RG BUFST 001344RG BUSY 023460RG
BW = 000100 CALBLK 001314R CALl 001330R
CNT = 000000 CNTRA 023532R CNTRB 023534R
CNTW 001250R DATA 023530R DATNO = 000076
EOF = 000040 EOT = 000020 FCNTW = f**** G
FILN 023536RG FIN 023544RG FIRSTA 023510RG
FIRSTB 023512R FNNP = 000006 FRAMEA 023500R
FRAMEB 023502R FRAMES 023500RG FTOR = :EkXt G
FURST 023524RG FWRIT 023456RG HALT = VI8*** G
HDRW = 000004 HEADR 023476RG IBUFA = 167774
IBUFB = 167764 IEA1A 001456R IEA1B 005456R
IEA2A 002456R IEA2B 006456R IEA3A 003456R
IEA3B 007456R IEA4A 004456R IEA4B 010456R
IEBlA 011456R IEBlB 015456R IEB2A 012456R
IEB2B 016456R IEB3A 013456R IEB3B 017476R
IEB4A 014456R IEB4B 020456R IECIA 021456R
IEC2A 022456R INTAA 00000RG INTAA1 000026R
INTAB 000126RG INTAB1 000154R INTAW 000226RG
INTAW1 000234R INTBA 000276RG INTBA1 000330R
INTBA3 000432R INTBA4 000340R INTBAS 000376R
INTBA7 000474R INTBB 000512RG INTBBE 000544R
INTBW 0002S2RG INTBWi 000260R ISA1A 001476R
ISAIB 005476R ISA2A 002476R ISA2B 006476R
ISA3A 003476R ISA3B 007476R ISA4A 004476R
ISA4B 010476R ISBIA 011476R ISBIB 015476R

-ISB2A 012476R ISB2B 016476R ISB3A 013476R
-0 ISB3B 017456R ISB4A 014476R ISB4B 020476R
o ISC1A 021476R ISC2A 022476R LEUS = 000100
LEVX = 000340 LKTRAN= *mttf* G LNKBLK= Xt* G
LOCK 001336RG LSECT 023466RG NEXT 023462RG
N03 000074R PC =%000007 PSW = 177776
REQUST 023474RG RO =.000000 RI =%000001
R2 =%000002 R3 =%000003 R4 =%000004
R5 =%000005 R6 =%000006 R7 =%000007
SAW 000562RG SAW1 000600R SAW2 000630R
SAW3 000702R SAW4 000620R SECNO 023472RG
SFLAGA 023504RG SFLAGB 023506R SIZE = 000010
SIZD = 000370 SP =%000006 STORA 001340RG
STORB 001342RG STORE 001340R STORES 001410RG
SWR = 177570 TIMR1 = 000014 TIMR2 = 000016
TIMS1 = 000010 TIMS2 = 000012 TIMX1 = 006244
TIMX2 = 006246' VECTA = 000304 UECTB = 000314
WADR .001244RG WRITE 000736RE WRITS 001162R
WRITSA 001210R WRITS1 001304R WRITS2 001300R
WRITX 001034R WRITI 000740R WRIT10 001056R
WRIT3 001072R WRIT4 001136R WRITS 000776R
WRITS 001104R WRIT7 001062R WRITS 001126R
WRIT9 001154R .SYM = 000027

SABS. 000000 000
023546 001

ERRORS DETECTED: 0
FREE CORE: 11556. WORDS
READ,L1<READ.1
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FILL PROCESS EUFIiER MACRO UROS-01A 01-JAN-72 00t18
TABLE OF CONTENTS

4- 1 READ DATA FROM DISK
5- 1 STORE DATA WORDS
6- 1 SET MAXIMUM UELOCITY
7- 1 READ BLOCK OF DATA



FILL PROCESS BUFFER MACRO UROS-01A 01--JAN-72 00:18 PAGE 1

1 .NLIST TTM
2 .TITLE FILL PROCESS BUFFER
3 .GLOBL FTOR
4 .GLOBL NEXT
5 .GLOBL FILL,BUSY,FIN,REQUST
6 .GLOBL LKTRAN,LNKBLK, WRITE
7 .GLOBL IFLD,LRSEC
8 .GLOBL BUFi
9 .GLOBL FCNTW, FCNTRFILN
10 .MCALL .PARAM,.WAITR
11 000000 .PARAM

'.



FILL PROCESS BUFFER MACO UROS-01A 01-JAN-72 00:18 PAGE 2

1 MACRO PUSH ;SAUE PEGISTERS
C2 MOUt RO,-(SP)
3 [MOU Ri,-(SP)
4 MO R, - ( SP)
5 MOU R3,-(SP)
SMOU RP4,-(SP)

7 MOU RS,-(SP)
8 .EHNDM

10 .MACRO POP IRESTORE REGISTERS
11 MOU (SP)+,Rs
12 MOU (SP)+,R4
13 MOU (SP)+,R3
14 MOU (SP)+,R2
15 MOU (SP)+,RI
16 MOU (SP)+,RO
17 .ENDM

4,-



FILL PROCESS BUFFER MACRO RO--01A 01--JAN-72 00:1.3 PAGE 3

1 000000 ONE = 0 ;START OF PROCESS BUFFER X
2 003720 TWO = 2000. ;START OF Y
3 007640 THREE = 4000. ;START OF N/I
4 013560 FOUR = 6000. ; START OF U/U
5 001740 MPNTS = 992. ;MAXIMUM NUMBER OF POINTE
6 000000 CNT = 0 ;WORD COUNT
7 000002 BNET = 2 E;BOCK CONTROL
8 000004 HDRW = 4 ;HEADER WORD
9 000006 FINP = 6 ;FRAME NUMBER,SECTOR NUMBER
10 000010. TIS1 = 8. ;START TIME, .LOW ORDER
11 000012 TIMS2 = 10. iSTART TIME, HIGH ORDER
12 000014 TIMR1 = 12. ;READ TIME, LOW ORDER
13 000016 TIMR2 = 14. ;READ TIME, HIGH ORDER
14 000200 BB = 200 ;BUFFER BUSY
15 000040 EOF = 40 ;END OF FRAME
16 000010 SIZB = 8. ;WORDS PER CONTROL BLOCK
17 000370 SIZD = 248. ;DATA WORDS PER BLOCK
18 000340 LEUW = 340

!-



FILL PROCESS BUFFER IACROE UR05-01A 01-JAN-72 00:18 PAGE 4
READ DATA FROM DISK

1 .SBTTL READ DATA FROM DISK
2 ;,
3 ;2 READ 1000 WORDS OR FRAME OF DATA
4 ;,
5 ;S FORMAT FOR DATA PROCESSING PROGRAM
6
8 ;%7

9 FILL DATA BUFFER
10 ;X
11 000000 FILL:
12 000000 PUSH
13 000014 FILLO:
14 000014 005067 000004' CLR IEOFI
15 000020 026767 003076 003072 CMP FCNTW,FCNTR ;ALL FRAMES READ
16 000026 101020 BHI FILL1 ;NO, GO READ ONE
17 000030 005767 000000G TST FIN ;YES, TEST OVER
18 000034 001011 BNE FILLE ;YES
19 000036 016701 000000' MOU ABTRM,R1
20 000042 162701 000041 SUB #33.,R1
21 000046 001406 BEQ FILLE1
22 000050 162701 000011 SUB #9.,Ri
23 000054 001403 BEQ FILLE1
24 000356 000756 BR FILLO ;NO, WAIT FOR A FRAME
25 000060 FILLE:
26 000060 005267 000004' INC IEOFI ;YES, SET END OF TEST FLAG

- 27 000064 FILLE1:
's 28 000064 000167 000474 JMP FIXTo' 29 ;:

30 ;X
31 000070 FILLI:
32 000070 016701 000000' MOV IFLD,R1 ;PICK UP INHIBIT FLAG
33 000074 001404 BEQ SECTS ;BOTH LDVS
34 000076 162701 000002 SUB #2,R1
35 000102 001422 BEQ SECT3 ;LDV 1 ONLY
36 000104 000416 BR SECT2 rLDU 2 ONLY
37 000106 SECTS:
38 000106 016701 002766 rOU FTOR,RI
39 000112 001413 BEQ SECT2
40 000114 016702 002762 NMO FTOR+2.R2
41 000120 001413 BEQ SECT3
42 000122 160102 SUB RI,R2
43 000124 100411 BMI SECT3
44 000126 001401 BEQ SECTS
45 000130 000404 BR SECT2
46 ;,
47 000132 SECTS6
48 000132 036727 002746 000001 BIT READST,#1
49 000140 001003 BNE SECT3
50 800142 SECT2:
51 000142 012702 000002 MOU #2,R2
S2 000146 000401 BR SECT4
53 ;%
54 000150 SECT3:
55 080150 005002 CLR R2

57 000152 SECT4:



FILL PROCESS BUFFER MACRO URS0-01I 01-JAN-72 00:18 PAGE 4+
READ DATA FROM DISK

58 000152 016267 003106' 002724 NOV LRSEC(R2),RERDST
59 000160 010 267 002726 NOV R2,REDEX
60 000164 016746 177776' MOU PSW,-(SP)
61 000170 016767 000340' 177776' NMO LEVW, PSW
62 000176 012767 177777 080000G MOU #-1,BUSY
63 000204 012667 177776' MOV (SP)+,PSW
64 000210 005067 002700 CLR FFG
65 000214 005067 002676 CLR FFLG
66 000220 005067 002700 CLR MAXW1
67 000224 005067 002676 CLR .MAXW2
68 000230 005000 CLR PRO• ;SET INDICATOR FOR FIRST READ
69 000232 004767 000544 JSR PC,READ - ;GO READ NUMBER I
70 000236 016704 002666 MOV PRODATR4 ;SET STORE ADDRESS
71 000242 012701 000001 NOV #1,R1 ;SET MAX VELOCITY COUNTER
72 000246 FILL2:
73 000246 012700 000002 NOV #2,R0 ;SET INDICATOR FUR SECOND READ
74 000252 004767 000524 JSR PC,READ ;GO READ NUMBER 2
75 ;X
76 000256 016702 000612 MOU READRS,R2
77 000262 016203 000000 MOV CNT(R2),R3 ;SET DATA POINT COUNT
78 000266 042703 177400 BIC #177400,R3 ;CLEAR HIGH BYTE.
79 000272 005703 TST R3
80 000274 001512 BEQ FILEOF
81 000276 016702 000566 MOV READ1,R2
82 000302 FILL3:
83
84 000302 004767 000304 JSR PC,STORE ;SET 4 DATA WORDS

. 85 000306 004767 000322 JSR PCMRAXU ;GO FIND MAX VELOCITY
86 000312 005724 TST (R4)+. INCREMENT TO NEXT PROCESS WORD
87 000314 005201 INC Ri ;INCREMENT TO NEXT MAX WORD
88 000316 005303 DEC R3 ;FINISHED BLOCK
89 000320 001370 BNE FILL3 ;NO
90
91 000322 FILLB:
92 000322 012702 001100' MOV #BUF1,R2
93 000326 004767 000366 JSR PC,TIFR
94 000332 005767 002560 TST FFLG ;FIRST BLOCK
95 000336 001010 BNE FILLA ;NO
96 000340 016267 000010 000004' MOV TIMSI(R2),TMINT
97 000346 016267 000012 000006' MOV TIMS2(R2),TMINT+2
98 000354 005367 002536 DEC FFLG ;RESET FIRST FLAG
99 000360 FILLA

100 000360 036227 000002 000040 BIT BNBT(R2),#EOF ;EOF IN BLOCK
101 000366 00155 BNE FILEOF ;YES,
102 000370 020127 001740 CMP Ri ,#MPNTS ;NU, MAXIMUM WORDS READ
103 000374 103405 BLO FILL6 ;NO
104 000376 012767 177777 000004' MOV #-I,IEOFI ;YESSET MAX FLAG
105 000404 000167 000116 JMP FILLXT ;GO EXIT
106 ;
107 000410 FILL6:
108 000410 005000 CLR RO ;SET INDICATOR FOR FIRST BUFFER
109 000412 004767 000364 JSR PC,READ ;GO READ BLOCK
110 ;
111 000416 016702 000454 NOV READRS+2, R2
112 000422 016203 000000 MOV - CNT(R2),R3 ;SET DATA COUNT
113 000426 042703 177400 - RT . t177400. :PR WTW i YT



FILL PROCESS BUFFER MACRO UROS-i1A 01-JAN-72 00:18 PAGE 4+
READ DATA FROM DISK

115 000434 001432 BEQ FILEOF
116 000436 016702 000430 MNO READ2R2
117 000442 FILL7:
118 000442 004767 000144 JSR PC,STORE ;SET 4 DATA WORDS
119 000446 004767 000162 JSR PCMAXU. ;GO FIND MAX VELOCITY
120 0004S2 005724 TST (R4)+ ;INCREMENT TO NEXT PROCESS WORD
121 000454 005201 INC Ri ; INCREMENT MAX WORD COUNT
122 00045G 05303 DEC R3 ;FINISHED BLOCK
123 000460 001370 BNE FILL7
124
125 000462 FILLC:
126 000462 012702 002100' MOV #BIJF2,R2
127 000466 004767 000226 JSR PC,TIFR
128 000472 036227 000002 000040 BIT BNBT(R2),#EOF ;END OF FRAME
129 000500 001010 BNE FILEOF ;YES
130 000502 02012? 001740 CMP R1,#MPNITS ;NO, MAXIHUM POINTS131 00050 103657 BLO FILL2 ;NO, GO READ NEXT BLOCK
132 000510 012767 177777 000004' MOU #-1,IEOFI ;YES, GO EXIT
133 000516 000167 @00004 JMP FILLXT
134 000522 FILEOF:
135 000522 005267 002372 INC FCNTR
136 000526 FILLXT:
137 000526 FIXET:
138 000526 005067 000000G CLR BUSY ;CLEAR WRITE BUSY FLAG
139 000532 016702 002354 MOO REDEX,R2
140 000536 016762 002342 003106' MOtV READST,LRSEC(R2)
141 000544 005362 003100' DEC FTOR(R2)

, 142 000550 005301 DEC R1
143 000S52 001002 BNE FIXTi
144 00554 000167 177234 JMP FILLO
145 000560 FIXT1-
146 000560 010167 000020' MOQ R1,NUMPTS
147 000564 FI XT
148 000564 POP
149 000600 000205 RTS RS
150 000602 HLT:
151 00062 012700 000006 MOU #6,Rp
152 000606 000167 000000' JMP HALT



FILL PROCESS BUFFER MACRO UROS-01A 01-JAN-72 00:18 PAGE S
STORE DATA WORDS

1 .SBTTL STORE DATA WORDS

3 .* FORMAT AND STORE DATA WORDS
4
S 000612 STORE:
6 000612 012264 000000 NOV (R2)+,ONE(R4) ;FIRST DATA WORD X
7 000616 012264 '003720 MOV (R2)+,TWO(R4) ;SECOND DATA WORD Y
9 000622 012264 007640 MOU (R2)+,THREE(R4) ;THIRD DATA WORD N/I
9 000626 012264 013560 M0O (R2)+,FOUR(R4) ;FOURTH DATA WORD U/U
10 000632 000207 RTS PC ;RETURM

I.-



FILL PROCESS BUFFER MACRO UR05-OFI Oi-JAN-72 00:18 PAGE 6SET MAXIMUM UELOCITY

1 .SBTTL SET MAXIMUM VELOCITY

-3 F IND MAXIMUM VELOCITY4 ;
5 000634 MAXV:
6 000634 026467 013560 002262 CMP FOUR(R4),MAXWI ;VELOCITY HIGHER THAN PREVIOUS7 000642 101414 BLOS r"AXUl ;NO8 000644 016767 002254 002254 MOV MNAX1, MAXW2 ;YES, REPLACE LAST HIGHEST9 000652 016767 000000' 000002' MOUV MIAX, IAX210 000660 016467 013560 002236 MOU FOUR(R4),MAXW111 000666 010167 000000' MOV Ri,M AX ;SET CURRENT MAX NUMBER12 80O672 000411 BR MNAXU2

13 ;X
14 000674 MAXV1:
15 000674 026467 013560 002224 CMP FOUR(R4),MAXW2 ;HIGHER THAN PREVIOUS16 000702 101405 BLOS RMAX2 ; NO
17 000704 016467 013560 002214 MO FOUR(R4),MNXW2 ;YES, REPLACE HIGHEST18 000712 010167 000002' MOU R 1 ,MAX219
20 000716 lAXV2:
21 000716 000207 RTS PC22 ;,
23
24 000720 TIFR:
25 000720 PUSH

* 26 000734 016267 000014 000010' MOV TIMR1(R2),TMENDN 27 000742 016267 000016 000012' MOV TIMR2(R2),TMEND+2o 28 000750 016204 000000 MOV CNT(R2),R4o 29 000754 072427 177770 ASH #-8.,R4
30 000760 010467 000002' MOV R4, IFRM31 000764 POP
32 001000 000207 RTS PC



FILL PROCESS BUFFER MACRO UROS-01A 01-JAN-72 00:18 PAGE 7
READ BLOCl. OF DATA

1 .SBTTL READ BLOCK OF DATA

3 ; READ NEXT BLOCK OF DATA FROM DISK
4 ;t
5 001002 READ:
6 001002 005767 002106 TST FFG
7 001006 001403 BEQ R11
8 001010 062767 000002 002066 ADD #2,READST ;SET READ SECTOR NUMBER
9 001016 R11,
10 001016 016067 001074' 000022 MOU READRS(RO),READAD ;SET READ ADDRESS
11 001024 012767 000001 002062 MOU #1,FFG
12 001032 005067 000014 CLR CNTR ;CLEAR ERROR/FUNCTION
13 ;*
14 001036 004567 00000G JSR R5,LKTRAN
15 001042 000000 .WORD FILN
16 001044 003104' .WORD READST
17 001046 000000 READAD: .WORD 0
18 001050 000004 .WORD 4 ;READ
19 001052 000000 CNTR .WORD 0
20 4t
21 001054 005767 177772 TST CNTR ;ERRORS
22 001060 001402 BEQ READ3 ;NO, GO EXIT
23 001062 .000167 177440 JMP FIXET ;ERROR ON LAST READ
24 ;4
25 001066 READ3:
26 001066 000207 RTS PC
27 ;

o 28 001070 001120' READ1: .WORD BUFI+16.
29 001072 002120' READ2: .WORD BUF2+16.
30 001074 001100' READRS: .WORD BUF1 ;READ BUFFERS
31 001076 002100' .WORD BUF2
32 ;s
33 001100 BUFl: .BLKW SIZB
34 .BLKW SIZD
35 ;t
36 002100 BUF2: .BLKW SIZB
37 .BLKW SIZD
38 ;
39 003100 000000 000000 FTOR: .WORD 0,0
40 003104 000000 READST: . WORD 0
41 003106 000000 000000 LRSEC: .WORD 0,0
42 003112 000000 REDEX: .WORD 0
43 003114 000000 FFG: .WORD 0
44 003116 000000 FFLG: . WORD 0 ;FIRST BLOCK FLAG
45 003120 000000 FCNTR: .WORD 0 ;NO: FRAMES READ
46 003122 000000 FCNTW: .WORD 0 ;NO. FRAMES WRITTEN
•47 003124 000000 MAXW1: . WORD 0 ;POINTER TO MAX1 UELOCITY
48 003126 000000 MAXW2: .WORD 0 ;POINTER TO MAX2 VELOCITY
49 003130 000022' PRODAT: .WORD LDDAT+18. ; PROCESS BUFFER ADDRESS
50 ;b
51 - 000000' .CSECT ABTERM
52 000000 000000 ABTRM: .WORD 0
53 000000' .CSECT IFLDV
54 000000 IFLD: .BLKW 1
55
56 000000' .CSECT IHDLI
57 000000 000000 MAX1 .WORD 0



FILL PROCESS BUFFER MACRO UR05-01A 01-JAN-72 00:18 PAGE 7+
READ BLOCK OF DATA

58 000002 000000 MAX2. .WORD 0
59 0000004 000000 IEOFI: .WORD 0
60 000000' .CSECT LDUDAT
61 000000' LDUDAT =.
62 000000 000000 IFLY .WORD 0
63 000002 000000 IFRM: .WORD 0
64 000004 000000 000000 TMINT: .WORD 0,0
65 000010 000000 000000 TMEIND .WORD 0,0
66 000014 000000 IDAY: .WORD 0
67 000016 000000 IPLN: .WORD 0
68 000020 000000 NUMPTS: .WORD 0
69 000001' .END

Ou



FILL PROCESS BUFFER MACRO VROS-01A 01-JAN-72 00:19 PAGE 7+
SYMBOL TABLE

ABTRM 00000R 002 BB = 000200 BNBT = 000002
BUF1 001100RG BUF2 002100R BUSY = **t* G
CNT = 000000 CNITR 001052R EOF = 000040
FCNTR 003120RG FCNTW 003122RG FFG 003114R
FFLG 003116R FILEOF 000522R FILL 0800000R
FILLA 000360R FILLB 000322R FILLC 000462R
FILLE 000060R FILLE1 000064? FILLXT 000526R
FILLO 000014R FILLI 000070R FILL2 000246R
FILL3 000302R FILLS 000410R FILL7 000442R
FILN = *a*** G FIN = G FIXET 000526R
FIXT 000564R FIXT1 000560R FNNP = 000006
FOUR = 013560 FTOR 003100RG HDRW = 00004
HLT 000602R IDAY 000014R 005 IEOFI 000004R 004
IFLD OOOORG 003 IFLY 000000R 005 IFRM 000002R 005
IPLN 000016R 005 LDUDAT= 000000? 005 LEIUW = 000340
LKTRAN= A*$t* G LNKBLK= **t*** G LRSEC 003106RG
MAXV 000634R MAXVI 000674? MAXV2 000716R
MAXW1 003124R MAXW2 003126R MAXI 000000R 004
MAX2 000002R 004 MPNTS = 001740 NEXT = *t*** G
NUMPTS 000020R 005 ONE = 000000 PC =%000007
PRODAT 003130R PSW = 177776 READ 001002R
READAD 001046R READRS 001074R READST 003104R
READ1 001070R READ2 001072R READ3 001066R
REDEX 003112R REQUST= T*t G RO =%000000
R1 =%00001 - Rll 001016R R2 =%000002
PR3 =%000003 R4 =%000004 •RS =%000005

NR
6  =%000006 R7 =%000007 SECT2 000142R

o SECT3 000150R SECT4 000152R SECTS 000106R
LSECT6 000132R SIZB = 000010 SIZD = 000370

SP =%000006 STORE 000612R SWR = 177570
THREE = 007640 TIFR 000720R TIMR1 = 000014
TIMR2 = 000016 TIMS1 = 000010 TIMS2 = 000012
TMEND 000010R 005 TMINT 000004R 005 TWO = 003720
WRITE = **A** G

SABS. 000000 000
003132 001

ABTERM 000002 002
IFLDV 000002 003
IHDLI 000006 004
LDUDAT 000022 005

ERRORS DETECTED: 0
FREE CORE: 11744. WORDS
FILL,L2<FILL.2



APPENDIX D

FORTRAN LISTINGS

,IY PAGE BLANK NOT FILMED
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SUBROUT INE SCAT
INTEGER PL.TSYM
DIMENSION LBUF(15)

ITMENSI;TiON IMX( 10). TSYM( 0)
TDIMENS I IN k'(i1..)

DTMENS I ON PLTSVM (10 )., IBUF (6)-,
COMMON XC:G(2), V iG ( 2), T NIE (250) , NCORPT( 2) , NSE' ( 2) , PPVEL... (2)

1,EL..UAN(2b), NVORTX. KFRM RTIME
COMMON/BUFFER/ IBUF (20)
COMMOIN/TMPS/KDFTT(6 )A..IUTO
:.COMM..N/DSPL/ NS-1.. NS.2 IJ;, NS4, LDT, KSM, KLi, LLDT
COMM ON/ABTERM/I ABTRM
CO MMOIN/INF'T/F'TTOL,NOISF, VELTOI.. VORTOL, IRADI .IRADI2,

1 NRADTICONX .STIME, FRVT OL.
COMMON /LDVDAT/ITFLY, IFRM, ITMINT(2), ITMEND( 2 )I, DAY., IPLN.,NUMPTS,

1 Io X(1000),T Y(1000). TNTENS(1000), IVEL. (1000)
i:COMMON/THD i T/MAXI.MAX T IEOFT
DATA ITXOFF, TYOFF, XSTRT, YSTRT, RLX, RLY, IX X.., YL/

1 140, 17::200 ,0. , 700. ,400 784, 442./
DATA IVCHAR/'V /

DATA ISVM/ ;Y /A'" , ' , C", "E", "' " E' F', ' , H." " V, ,1./
•DATA PLTSYM/'O "1" '2'", " S" '. ' . ..' , ' 7 S " /

DATA BK/2 0.. 30 ,40.. 50 ,60. , 70.., 80. ,90 ,100.. 110. ,120.
DA T I..IF/ 1.1, 0 ,0.1. 0./
C: ALL. O 'EN( 1.. 1)
YSCAL=TXL/RLX
Y;:AL=TIYL./RL...
T ..IF ( 1. )=NS4
VTWO=2
:CAL..L... DI;SPIO(14, KTWO. K:LG)

C: OUI..ITF'PU..T HEADER ON AUXILIARY SCREEN
NST=2

TF(NS4. E. 2)NST=1
CA~LL. IPT SIO(11,NST)
CALL DTS;F'II( 1, 26n I.JFl)

C RE-SELECT SCR EEN FOR SCATTER
CAL.L.. DTSPIO(!1,NS4)

C

C BRING UIP BAC:KGROUIND
CAL..L DISPIO(2,13., 0)

C
C: ENCOOE FRAME FOIR SCATTER HEADER U(J.

KFRM= IAS( IFRM ) PO4 p0
CALL DOFCrD(K::FRM 2, ..IUF(19) OR &

TFP( IFRM. L. T..)IIUF1(20)=PLT:SYM(3) U4t "

TFITFRM.GE.0 )TBU I..IF !(20)=PL.. TSYM(2)

: BRING UiP SCATTER HEADERF
CALL DISPI(II ,40, IBUF )

F:

C: STORE TNDICF:S OF HIGI-4HEST 10 VELOCIITIES IN ARRAY IMX

:-O IMY(T)=o
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D11 k= I1A 1 0
1 VL~M=0
Fi- 31 =I..NIMPT!:;
I P T VF(. () L..Tvt..Mfl TO -31

T F V. F 0 1 ) G 0 Tn :3

TFP'T.FO TMX(.-.) )Ci30 TO :.31

:3 TMX 0-..)=T
PA. M= IVF( I)
i r:ONrT NIJ.F

ENC:nri Fk .OG I TTIFS
ElO 40 T =I 10, 2

.1=m IM(.J)
I rIL.JM=0
TP F1- C IP 0) r0 TO 0

T rT1.JM=VFi.

-:00 31N -: NI )/

*CAt 1... rFC.iCl I EIIJM 4, LI::I iF (P.K'

* .J=TMX(,J)
I Ell Im=(

CAI I GETVEI T'F(J),VF[.
I PL1IM=VFL.

IPC: fltrt7 7 j '~J M, -.3 L.! P(K)
4C) iCNT I NUE

013TVP1IT VF( (71: 1TTI FS

tF:4i fiT n I P T(1 '240 1 t~F

C SFI.ECT CHARAC:TER TO B~E OU1TFI.JIT FOR EFr:H POiINT AND OIJTFI..T
K TIA0= 2
CAILD =P I i7 T (1. kT W1.1 k:3IM)

DO I 1=1..NI.JMPT. ;
CAI[ I.EGTVF1 . OUFt._ ( T ) VEL)

1Ff I NF, TMX(L,) )Cit3 TO :34
I R:RAR=TSYM(L-
60 TO 5

34 COCNT T NIE

IF T PVEI.L. LE. fBK (3I) )GO TO 9

I F(,j-- 1) 4. 4. 7
4 1Ff (VEIL 17T. F:k I ri0- TO
R, Ti7:H44=PLTSYM 4-1.)

GOr TO 5
A J2

GOr TO 1.

Go TO P:
9 ' t it\TTI-IPj
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YP=IXY(T)*COfl\Yy

IPTIUF ( I XFIF+ (XF-XSTRT * XE;CL..
TI F:I(4) =TIYOFF+ ( F-V'RTRT) *YSC(

1I COFNTINUE
17:

F: :AL.rj.i ATE C:FNTROIri AND PLOT VORTEX P'OSITION ITH V

FCALL DTPT,:(.4, KTWO,.Kc;M)
CALL FENTRD

IF(NVORTX FOC0)G TOI 60
rio 61 T=112

TRUIF(:)=IYlFF+(XrCr( T)-XSTRT)*SA
TFL.F(4) =IVFFF+ (YC:F(TI)-YSTRT )*VSCAt
CALL CFTADI( TSUP3F(6),TVF:HAR)T

Al. CONTINUEF
A0 CONTTNIJE

C HARDPf COY3 IF SOFUESTED
TF(.I4HTf FI')60)Ff TO 65

rio 11 1=1;65

11 0 ~'I1=~'1 +200 /~

65 CO , 77NTTNUE
C:

READI RECORDp FROIM TAPE
CALL VREADl

F:- EXIT IF END OF FILE
IF( IFOFI Fb.'1 )(3' TO 20

C EXIT IF
TF(TARFTRM F0.23160~ TO 2(0
50 TO 22

20 RETURN

ENDOGIGNAL PAGE IS
OF POOR QUALITY
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SUPROUIIT TM OECD rirlKK: ::IK1K: F)
BY:TE WPMF

T T=O'

7 F 1 WKI1,2 ,2

C:5 K.=K:: I.:t *4NMM
503 00 100 T=!3 1 = I NM

V=k'K/ I **IKNM-T)

10 (0 VP 'i T + T T =V-VT* 10(+4,,.,
200(7 RETURN

E.ND

'20Z9-



('S~IA 6j18,8) ulP.3s 1 10'D

(1i: P1 ,17 l) u1V:IBS llu

(Viv A XNuuJ! 1 CIB I V

Usl*iol OV13 'WED

(E )A.i.I- ::..L ) (I. 1) WA... Id 2.. I ) U.I a WS)1DL

(01AMMIAMIN kidslo II
~ ui.~1 'w~;A 1J ~'S ~$N .~N IN / ti::.Q NUWi

A, ~d~1/NIJL

3, aJN 0~ ',S .1.9 I;Jd VIVO



S-IBROUTINE VREAAI

C: TH IS SUBRO:I..ITTN E READS THE VORITEX DATA TAPE FOR POS:T-PRF'OCEF:SSITNt

:OMMON/ BI.IFFER/ T IF..I8)
COIMMON/TDU' t..MMY /N.I , NFL
CO:MMfON / T IfI /T V..
COMMON ' :PI...T/ C:FI...

COrMMON /TI..T/ MAY . MAYX?, TEOFT
C nMMN / T NPT/" P'TTO. N Tl E, V.ELTO.. VORTOl... TRADI, TI RAD I2, NRADI ,

1 CNXV, STTMF., F'VTII
COMMON /L VDAI fT/T F V, TFRM. T TMINT (2 ). TTMEND (l) , TDA1, PL...N N..IMPT',

1 T X/1 )000),1 V Y 1000)O , NTENS ( 1 0T ), 1 VEL... 0)
COInMMON/ PLNAM..NE/ TOIAT (60)

CCIMMOCN '/RIOUT/ ROUT, k GB:
COMMON /SETIUIP'/ DATE,...IFT( 20,.6) J / P..IF'LTP(3),I T I.. ND,T I 60. t ') ;TIM(2).

1 TFIP.(R :). TiL V, TA C:, T 2('90'r , K kRFI (6IFa )
TNTEGER CF.. "I
DIMENSTON BUPI(2), BUP2121

DATA rI1 ./. TAP'E , ER R /

DATA U:iPF2/'EOF ''REA'/
DATA ATS/" EDr/

ROUIT = DAT-;

C READ PHYS:ICAL RECORD FROM TAP E 'Mn!
2C: NT I NIEIF

CALL I-ET (1,1, IFPLY. 4010)
C: I4ATT FOR /0 OPERATION TO COMPLETE ON MT1

CAL.. WATT (1.0,N)
C: GET RETIURN STATI; FOR END-OF-FILE INDICATOR

CAL... S;FIIN( !. 7 NB-A. TEO )

IF (TIOFI) 35 35,30
so COINT NINUE

CALL DISPT F .3.8,BUF2)
RETIURN

5 C:ONTTI NIE
SHF:MECI- FOR 400:F AIORD PHVYSICAL RECORDI READ

PF(N-1) 50,. 40
40 CALL. DISPIOfT3S E,:IBF)

RETUI'RN
50 C:ONT NI.E

TIF (( TFRM, T 0) AN (TFL...DV E. 1)) OR, ( IFRM. LT 0) .AND
I (TIFLO EQ. 2)) 00 TO 20

00 60 T =1, NI..MPT'S
60 IVEL )= TEABIV TEL). )

C ENCODE FLYV-BY NO
CALL ECD ( TFLY.V,5,TF.8)

C: ENCOD:F DAY

CAIIL DEC(: TDlI Y,:3,Da TE)

EIIn ORIGINAL PAGE ~i
OF POOR QUALITY
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SUBROUTrIIT NE DBTUG~

COMMON /ARTERM/ 1APTRM

COMMO$N YG( 2), YGY21 , TNrIFXQ50W) , NiCflFT( 2) NflTSES.( ).

I PK.VEI.(2), E6VeAN(), NVORT'X, KFRM. RTIME
CO rMMOIN /ATUP/ TP:ASE. TTMY

COMMON /BPI FFR! /~J .I12 H2(A) 3J(2

COlMMO:N /BPI F/ TPF( 1.2)
COrMMON /C:NTPL / FFROiC: TAC fTL MTTIRF
COiMMOlN /DSPFL I NSI.NS.2. N';:, N.;4. IT.KSM, :KL.ILDiT
COr*MMON\/ T4APPFS1 TADDYV(26)., TADfPT(2). 1DA~Tg(66). TAflPAT 3L.ANK.

COMMOfN /T1-4D../ MAI 1MeA)2 IFFI'
COMMON / IFL 2V / FL nV

rCnMMTN./ INF'T/ FTTOL-.,NO)I SF. VEI.TCOL. VOTL I RAD1I IRAF' I?. RAP

I CNYV. 3TIMEF VTC)1

C.:fMMON/ I!NT TL./ T TPLT, FPnRTS('2), STAR3S( ). VEt MNF

I OMMCIN /I<TF.../K:TFI , K:PN
C:OMMO)N ,f..rvriIT TF. TFPRM.TTMINT(2) . TMEND(2).. IfIV, IPL.N.IrIPTSI

1 1 Y (1(00 ) TV ( 000 ) INTEN (1 00(0) .T VEL (1000 )
COfI~MON /OlT / 1OWIAT ( A)

COMMON / Pt. NAME / T FIAT C AC))
COlMMON /PRI IT / CIT.W3

COMMONI /SEARCH/ TSFPN. TSrAV, TSF'N
(717IMMC)N /=.;FTI IF I PATE, .IFT 20, A), FLTP (3), 1 PL I.ND, I L 1 (60),* T IM (2 1
I. 1 FlB. ( 3) U. nV. 1HC: 112(9 0):KRI3..F(6)

COrMMOIN /TMPS / VrIFTT ( 6 ),.Y Tf
COMMOIN /XCR:0frT/kVj,KXY'. VY, KX4
PVTF MTriA'
TNTFCGFR SLAM.'
DA~TA M/6/
CALL I..SWTCZH *( O*

IF (w NE 1) RETUIRN
CALL.... DT3PIO (7.1.)

CAL EITSF'TI&'1.4.KTW,J. :M)
CA2LL I rT':;FTC (1.3-32)
I#ITTEIM, 1C0) ITfY. TFRM. ITMTNT TTMENDl .I'V TDYPI,NULMPTS

1.00 FORIMAT(5X, TFLY=', 16,95Z, FRM='. 16,5X. 'FIRST TIME =",2(T6, lX..4X
I "LAT TTMF=', 2(1/-..IX). /X.. 1PCY=.I6,' I'LN", 6, NUMFTS 1..1

2 13" /N VPIVM'~/)

WI =NIIMPT';
00r ?46 T=1 . W
CA..LL. 3l.I.'FTT CITNTENS (T). kM

CALL. 3IlBiIT ( IA1;( IVFI (T). tO.7. KI4)

WITTE (M-1.01) ,I TYC ) TYCI), K~1. KK?. KK3, KWA

1.01 FO)RMAT MX T6, 1 3Y, T6, 1.10 ~ T6, AX, T6, 4X, 16, 4Y, 16, 4.0 16)
999~ COfNTINUE

TI: FIT' ) 60i TO 850
FNrIFTlF M

TF( C.JUITf 1E~). ANf (I. NF I) CALL. DTSFTO( IC'.NS4)
RETU RN
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BL:.O CKDATA

COMMON .XCG(2.. YCG(2), TINDEX'Y (250)., NC:ORPT(2), NOT :E;ES (2I
1 . 'VE.. ( ?2) . ANG2), NVORT, kFRM.RTIME

COMMIOIN /fATERM/ TARTRM
:CIMMON /ATLP/ TIRASEDTMX
COMMION /eilIER/ TF-:IIIFl( 2) TBUF2(6), TIUF(2)
COMMON /FIUIFF / TSPR(1')
COMMON /C:NTRL KP:OC, TAi O.r MTTRF
COIMMcON /I.SPL/ .N ,NS2, NS3, NS4;, LT. kSM KL. I....LDT
COMMON/ TcDDRS/ TADXV(26/ ), TArDPTS(2)., ITA(/,), TADDAT, F...ANK,

1 TAB! NK
:COMMON iT H-DL Ti MAYl, MAY ', TEOFT
:COMMOtN /T FLDV/ I ..
iOIMMON/iNPT / PTT... lSE, VE!..TOL.. VORTO.L I TR ADIRAD I , NR(AD I

SCONYV,ST TME. FRVTO...
COMMOIN/ INT/ T TPiT. PORT,S(2), STARBS(2), VEL..MNF
COMMON/ST L T.i':;TFI . P'I...N

COMMON /LevU4T/TFLV, TFRM, TTMTNT (2),TTMEND: 2f),IDAY, IPL. NI..MPT:S;
i T IT! (oT) T 1. (00) .I TNTENS( ! 00CY, I VE.. (1000)

COMM ON /OWT/ IOlT (AT)
COMMON /P..LNAME / TDAT(6:,)
COMMON /ROUiT/ ROU T,KB
COMMON /'SETUIF / DATE. .DIFT , -,) ..IPLTP (3), TPLINrD, L.1 (60) TIM( 2)

1 TFI... p' ~') T .. rv TIAHC: T L2. 90 , ' .KRE:lIF(6)
COMMON /TMPS/ KDFTT ( 6), ... IAUTO
COMMONl /XCORDT/W Y1 I.y2, KX :3, -'4
COMMON/ T FEAD / I REAre
COMMON./MT L...i/MTI;I.. 4
BPVTE TDATA

TNTEGER BLAN:'
'CONXV = 2099'. /102?:: (640 METER;):

DATA C:ONYV/2 051205.4/
DATA ITMINT, TTMFND/0,0 , O. 150/
DATA KM. kL G / "542: .,40C2/
DATA TE IF/r'(/
DATA MTW!FLG/O./"
DATA FLDV /0/

DATA BLANK/ '/

DATA ROUT / I ' /
DATA I FLB./2*' 00'" , "
DATA IDATEf' /

DATA IL 1/420, 627, 644, 627. -1, 420, 621., 644, 621, -!,420, 517. 700, 517
1 -1., 420., 510. 700:3, 510, --1 420, 47:, 700, 47 -1 , 420, 466/-., 700, 466-., -1,
2 4?20 429. 700, 429, -1.. 420, 422, 70, 422 -1, 420, 19, 700, 19,-1,
3 420, 312 -700, 2. -1. 420, 275 700, 275-, 420. 268. 700. 26T, -1l

DATA PTTOL. NOISF. VFLTOI, VORTOL._ IRADIT, FRVTOL/0. .2, , 0. 5, 0. 50, 4W
1 0 50/
DATA ID...V. T1aNCW:, 1. /
DATA TPL.ND/12./
DATA .. r.lDT /20*40, .20*50, 20,50 2020, 20*25, 20*50/
DATA NS1, NS2, NrS:3, 1NS4/'2. 1, , :. /

DATA L.LDT/.12/
DATA KY. 1,. KY2, KX3 4/K4 /-.560, 700, 77)0, 910/
DATA TAC:CTL./1 OE+06
DATA MTTRF/O/
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DATA iLU2 /9!.0. 53, :0 930, 5,-3 -1., 910, 576, '90. 576, - ts560, 473 700, 47:3

1 -1 ., 560, 466, 700, 466, -1. '560n, 429, 700, 429, -1, 56.0, 422, 700, 422 -1.,

2 560, 3-5.! 700, :5.5 -1;, 560 37:! 700. 378,-1., 770, 275, 910, 275, -1,

: 770, 26::, ., ,910. ,2 :, 5 60, 2:31. 700, 2 1 , - 560/-. 224, 700, 224, -1I

4 560, 1 ::7, 560. 187, -1. 56.0,( , t 0, 5 0, 1 p:., -1., 5.0, 143, 560, 14, -1.

5 560, 13,-, 50,0 1: ,-1., 30, 143, 700, 143,-1, 630 ,1 36, 700, 163.. -1. /

IDATA TOWT/, -1, ,0. 0120. Of
DATA T IFR./'1 1,:390 , 6 7, :,0, :1, , 406, 614. 5, 0/

DAETA T:BASF, D.MY/5-/:, 2 O
DATA KRBUF/BIIF!1. -! C, 0/-1:0.

Dn TA Da0 T/"F- 7 7 7 -L-, '7 7 .11. '2 '-, 'E ', -',JT', 'B-', "72',

1 7 , ' -. 8 , "0 , 4 ", E , JT , '-', '73', '7 'VC' '-1'

2 '0 ', '2 ', E " , "PR", E- , '74", '7 x, B'. '1 . '&' ' 1 ,' 'E

2 'PR', 'O : -8 , , " -", "30" ', '0 " T' , "'HE', R ', 'D.: '-
3 ' , ' IL'Y... .." U , -SN , .. . ' .. '0 ' . 'DC', -' ,' . '0 , ' ", ' 'C - ,

4 40'/

END

ORIGINAL PAGE ISOF POOR QUALITY
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COMMON;Ii VC6:TF ( ) , Y (2), INDE(25 T,(), NCOI~RPT(2?),N SE W

F'VF. (2 ),EI.VANQ ). NVfCiRT Y. V--FRII PT IMF
COfMMOlN fABTFPM/ TARTRM
COfMMO1N (RI FFFP/ TRi l1120O

COrMMOKVCPI TFF' /11r TiF
COAMMOlN /TNTR.. kj i TA(7:(-r MT IRF
COi-MMON /DSr.-f'~.,i; NIN:;2,N:T NS4. LPT. I<CM. U (,11 T
CONMON f(I/ MAM I.MAYTT.1 FPF

rflMMCIN/TNTI.IT FI TPT, POfRTSUM? STaPIAZ 3 "FI NF
CnfMMfNTNPT/. F'TTOL NflTSE VEL.TOL. VriRTOUI IRAri .TRA012-W. NF'.

C:OMMOiN/fTIVE~/ TRFAVI

CTOMMON I_.:;. ,kC;aTFI-v TERM, TTNT2,TMN1),TATL.NM

fCiOMMt71N MT WFk( f/MTWFI G3
COfMMOIN /RF' IT/ PfI
COlMMON /SETUP 1F APTF.IFT (20 1 1 IPITF'( :;. TFL T NDi. L t( A').T M (2)

1 TFI LO(TI. nV. TAHCM T209rT ) . RBO
COCMMON (C;TAT TT-ri ) , VVAN1I-. VAI'
0:FMMOiN /TMF",;/ KDFTT() A'. .. UIT(

BYTE TDATFELW

T NTFfi.FR Pt.FI.
nTTMFNS TON FRM':;17i e:

DPT MFN'. T ON T flI:IF TA
rITMFNS'TO'\ Nt' 1T.
rITMIFNI.:TCIN N N -1)

rITMFN.:;TrIN TFYT T1 (. TFT1
FFI.ITVAI dFN(7:F (C:-14R(I.t TFIt,.F: l))

FT'ITV~KEfF(IUIATF(l.YIDATF)

DA~TA ERMS6 /"OPT " TAPE", ERR

DATA~K fF /0/
DA~TA TEWT/ FR P. , ' C:OR', PT ~,NOT" 'S E -. N3.'F P"
1 'k" V-' . Fl T' .TMF ", Pry", *-T P"', "OS; S;., *'rRi: POS -

DATA~ TFYT11' Fl"'TS; *, *. P. P~' C;F'MN M-'. '

I F *l S~ We' '" V. . ',y Y

(7: T RT SI .IEr7OI..lTIF PROCF;S!iN(

(7 VORTIFY - COMMON VAP~RT.rLSE-7* CiFFTNTTTON

C: 17t T - 17:ONT I I fOI S MOD rFLA CO~ -OPRTOR ':ONTRcII LE) Fr ,1-fONT I .101 IS)
17 :HR - BYTE AiPPAV: F0IJIVALENF:F (iIHAP, IFI P

P:AT!S - MNI JFMO~NT O :IF :;ItlRfIT INF C:ODE
IABRM - FLAG~F TO I NPlTF ICTF KEYBOARDP REOEST

17: * (ABRiT) r 4-z\.
C1 (ENDI Pt1.Y-PV + i '

F: FOFT - Ft. AG, FOR END OF FI-13V (O-NORMAU FRAME, 1-FNnI-FF-F! Y-PV;.,

TFI .V - FLt.V-r.V NI.IMr-FR
17 TRAPI - CORRELTI T1ON F: IRE RAI D'~'TI.JIS.

f7: I RADl I - SQUAREP OR C:OP PEL T IOW CT: L RADI ~f IUS1
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CALL DISPIT O (13, 1)
C NITTIALITF PORTS AND STARB.S FOR !ST FRAME

PORTS (1)=0
PORTS2 )=,=00

STAR-:cS; I( ) =800
STAR; BS1 0) =0
VELMNF=O 0
ITP. T=0

I TRDT2= RAD*ITRAD
NRADT =-IRAD
DO 4317 T=i,8

4317 TOT(T)=O 0

KvAN- 1=O

.. i3 DBRIPNG UP DISPLAY BACIGRO::UROIJND'S
IF (NS1 E 3) 60 TO 75

C BRI:TNG IpI X-Y PLOT BACGROUND
C SELECT SCREEN NSI

C:AL DISPTO (11.NSI)
CALL OISPIO (2.7,8)

75 CONTINU EF
IF (N7;2 F. 3) 00 TO 80

C BRING IUIP TIME PLOT BACKGROUND

C SELECT SCREEN MS2

CALL DrISPITO (11,NS2)
CALL DISPTO (2.11, 2)

S0 CONTINIUE

K: FRM= 0
st CONTINUE

C INITIAL.IZE COUNT FOR MAXIMUM TABULAR SIZE
LFRAME=FRM+55F
TF (MS3 E. 31 GO TO 85

C BRING IP TABULAR HEADING
C SELECT SCREEN N:S3:

CALL OTSPIO (1.,NS3)
CALL DSP;'TO (2, 1.9,0)
LiT =,712

C PRINT TABULAR HEADING
MBt.. P(!) = NS3
IBU4IF ) = LDT
CALL SETAD TBI..IF(-),TEXT)

CAL..L OTSPIO(4, 12.TBUF)

IBIIF(5)=64

LOT = LOT - LLOT
IBU:F4) = LDT
CALL SETAD fTLBU9IS1,TEXT1 )
CALL DISPO(4, 12, TBUF)
LOT = LOT - L.[IOT

85 CONTINUE
SABTRM=O
1F (: C. I EO !1) GO TO 85 0
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: IF NOT CONTINjflf.I..; MODE CREATE HEA.rER FTI..-.I N
N(2)= 1.0
CALL FL..T (N)

8 50 tCONT T INUE

r: PROCESS; DIATA

CI C:HEC:k: FOR ADDITIONALI PAGES OF TABI..IL..R DATA

IF (LFRAME GT 6/-) Go TO 894

C: CHECK FOR OPERATOR CONTROL.LED MODE

IF (CFL..T) :9., :91., :57
85:-7 C:ONTNIEF

r:
r: TF CONTINI..IlUS MIODIE LOOK FOR START FLYVBY INTERR.IPT

C: STOP -- WAiT FOR START FI.Y-EV INTERRUPT..T
: IF TABTRM=4"2 ABORT FLY- V

:89 IF (TArTRM El. 42) GO; TO 91

IF (IKSTFL.E 1) 00 TO 8 '
C:
C DECODE BCD-COPrDED PLANE TYPE

11T=KPLN /16
IF (KPLN--, t GT 9) KPLN= 16I I+9
N(2)=KPt...N-6*4 1+
N(4) =0

CALL PTYP (N)
N(2)=10
CALL DFLT (N)

C RESET START FL.V-.V INTERRIUPT
9'1 KSTFL.=O

C: BRING UP SCATTER PLOTS

IF (NS4 EI. :3) GO TO 87
CALL SCAT
GO TO '95

87 C:ONT I NIUE

C SELECT LARGE CHARACTER SIZE
89'4 KT4WO=2

CAL DISF' TO(1 4,K :TWO, KL)
C
: RING UP.. HEADER ON S;CREENS 1 AND 2

C SE...E-:T ;CREEN ,.I
CALL DISPTO.I (1 1 )

C: PRINT HEADER-FILL IN
:893 CALL DISPTFCO(1, 36 ., IIUF1)

i-: SEECT SMALL C:HARACTER SIZE
KTWOCI=2
CALL DI PI( ! 4. KTWIO,KSM)

C: F OTHER THAN FIRST PAGE OF TABULAIR DATA;SKIP INITIALZ.. TION

IF (LFRAME OT 55) GO TO 90
kTFIG=0O

IF (KPROC: EQ. 2) GO TO 90
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: IF REAL-TIME MOI-DE ENABLE DATA & END-Or-FRAME INTERRU.IPTS
:CALL INTT

C CAiC..:ULATE F..V-BY N.IMPBER FOR TAPE

SFL.. =
DI :92: T=1 . 5
I FLV= FLV0+CHAR( I )-4

P92 CONT I N!..IE

C DiECODE DAY NI..IMER FOR TAPE
TIDAY=0
00 600 T=1,3

AY=TDviAY10+TATE (T)-48
600 CONTTNINUE

TFLN=TP F'D. N
1:

C: FRAME ENTRY POINT

C

C: ABORT CiDF
C SF( .rET LARGE CHARACTE¢RS1
C RESET KFEYBOAPD REFI IUEST RODE

91 ITABTRM=0
IF (KPROC NRE 1) GO TO 9t!

C: TDISABLE START FLV-BPV INTERRUPT

C DISABLE. DATA & END-OF-FRAME INTERRUPTS

C: SELECT OPEfRATOR CONTROLLED MODEF
911 CONTINUE

CFL =0
IF (MTWFLG .EQ 0) 00 TO 191
IF (KF'RC: El. 2) O TO 191
CALL SF N (0. 2, NA,. NFL-)
CALL SrFN (0,2.NBANFL)
NPA=1
CALL SFUN O,5,NBA.NFL)

191 CONTINUE
CALL DISPTO (11.1

C: :BRING li.p TNITIAL... ISPLAY
CALL DSPTO (2t10)
0 TO 950

92 CONT INI..IE

C IF REAL-TIME MODEI FILL PROCESSTNG BUIFFERS WITH FRAME OF DAT
IF (KPROC .EQ. 1) CA.I. FILL.

C: CHECK FOR STOP FLYV-BY KEYBOARD REIUlEST
IF (IrABTRM .E. 33) GO TO 95

C CHECK FOR ABORT KEYBOARD REQCIUEST
IF I ABTRM.E F42) 60 TO 91 ORIGINAL PAGE LS
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K=- 1

GO TO 96
97 CAR( ) =I- ( ) +1

C RESET KVEYBOARD REFU!I..IFT CODE
7:TABTRM=

C DELAY
C HARD COPV 4014 IF REQ!UESTED

IF 4IAUTO NE 1) CALL DISPTIO (10;3)

C REAL-TIME MODE
KT=*-
NNN(2)=1

C
C CH4ECK FOR POST-ANALV~SVIS MODE

.F (KPROC NF. 2) GO TO 98
kT=9

NNN(2)=3
98 CONTINUE

(C: CHECK FOR CONTTINUI OPERATTON MODE
IF (CFLT) 22 "' 22

99 CONTINUE

: BRING IP REAL-TIME OPTION SELECTION DISPLAY
C BRING UP POST-ANALVSIS OPTION SELECTION DISPL;FLAY

CALL 0.DISPTO (2 KT, O)

CALL RTV (NNN)
950 RETUIRN

END
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SUlI..IROUITINE TERM (N)

COMMON /CNTRL/.. KPROC. TACOTL., MTIRF

COMMON /MTWFLG/ MTWFLG

IF(KP:FROC EP. 2)GO TO 50

TF (MTWFL.G . NE. I)GO TO 1 00

CALL SFUN(O, 2, NBA. NFL. )

CALL SFUN, 2 NBA, NFL)

CALL SFUN(0,3 NRECD, NFL.)

CA...L. WLATT(O, ONW)

CALL CLOSE(2,O)
10 0 C:ONT TNIE

CALL DSPTO (13, 16)

RETU IRN

50 CALL S;FUIN(1, 3, NREr:D, NFL)

CAL.... WAIT(1,O, NW)
GO TO 100

END

ORIGINAL 
IA
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S':IfT.lBROUTITNE IL ;F. ( N
COMMON /L.jVDIT/ITPLV.Y FRM, TTMTNT(2), TTMEND(2), TDDAY, TIPLNI..IMPTS,

1 T X ( 100), . iV ( 1000), T NTENS ( 1000), T VEL ( 1000)
COMMON /ABTFPM/ TARTRM
COMMON /ATLP'/ IBASF.DTMX
CO:MMON /' :NITRI / KF'OC, TA:C!TI..... MTT RF
:COMMON /D P;'I.. / NS;!,N 2, NS;3, NS;4, I...IT, KSM, WLG:' ... L..T
COMMON /TF.DV/ TF...LOV
TCOMMON /S TIU'/ DATE .O. DFT( 20. ). I,) I TP (3), . IF'IND , I /-(60), TIM(2 ),

1 IFI .. 3). TLiV. TAHi:. T..2('90., K):PB ..IF(
COMMON /fXCORDT/KY , .KX2,KX :, KX4
:COMMON /TMPS/ KiFTT(A), .IATO

C:OMMON /Cr:FLLT/ C:FLT
INTEER CFL...
VTE CHA:R(6), . :KDABT ( 4)

DIMENS ION N(I)

DTMENS ON KcDATE ( )
DIMENSI;TON NS (4)
OTMESION NNN(4)

ET VALFENCE (TFLB( 1 ). CHARP 1))! ( KDATE( I ) : KDABT( 1))
FI II VAL.ENCE (lDATE, KDATE)
FOITVALENCE NS1, NS( 1).
E UITVALENCE IILO.. TI.2(1)) (.TIL , TIL2(3)),) (It.6,It...2(6)), (TIL.:, IL2(:8)
E ITVALENCE... (I LS. I.2 1) ). (I I.:83 IL2(8:3)) (L.) 86,. I 2(86:E:))
S ( T L 8, TL.2( ))
IF (T4ABTRM E!. 42) -O TO 975
N2=N(2)
N5=N(5)
NT=(N2+1)/2

ASSIG;'; N 950 TO KS;T
IF (N(4) NE 1) GO TO :5
IF (N? NF 1) GO TO 36.
WDATE () =N5
KDATE(2)=N(-)
IF (KI:PROC: E. 1) 1GO TO 9 50

I ;SDAYV=0
00 3 T=1,3

T:3 ;4AY= I OIAYp 10+DA:T (IT ) -4 8
2000 IF ( I SDAY- I DAYV) 2500, :34, 3 000
C NEED TO iB:ACKSPACE FILE
2500 CONTINUF

NBA=2

CA...L. ';FI..IN(1, :, N .A, NFL.
TF(NFL) 975, 2600. 975

2600 CONTINUE

CAL.L. READ
GO TO 2000

S3C000 CO:NT INUE I
C FOREWARD '.PACE A FILE

NBA=1
CALL..!. SFIN( 1,1 0, NBA. NFL)
IF(NFL) 975, 2600, 975

34 CONTNI.NUE
IPL F... TIND=IPLN
C:FL-223-=
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NNN }= I'!... TND

NNN( 4) =0
C:_ALL PTYP (NNN)
CFL T =0
GO TO 950

S C-IONTTNINUE
TF!... ( )=N5
TFLB(2)=N(6)
TFL(... )=N 7)
IF (KPCF'R EQ. 1) O3r TO 950)
TSFPN=O
00 1.01 T=1,5 S

1501 TI;FN=;ISFBN*10+CHAR( I -4E
4000 IF(TS FN- IFL.Y) 4500, 6000 5000
450(0 (:ONT I NIIE
C: NEED TO BACKSPACE FILE

NE ,2
CAIL I SFUN(1, 13. NBA.NFL)
IF(MFL) 975, 4600. 975

46-00 ON T NI.IE
CAL...L UREAD
GO TO 4000

5000 : CONT T NIIF
C NEED FOREWARD SPACE A I....F

NE = 1.
CAL... SFUN(1, 10, NEA. NFL)
IF(NFL) 975, 4600. 975

6000 CONTINUE
N2=1
GO TO ?4

S5 CONTNI..IE
C IBISE IS DTT POSITION OF BAR ORIGIN
C DIMX IS; DELTA DTT RANGE FOR ENTIRE PAR

GO TO (40, 45, 50. 100,1 50, 200, 25r2 0,75,3 00( 000 :' :), 3r00,300., 300, 300
1 3:00,900925),N2

40 CONT I N.IE
IF (F'PROC NF. 2) GO TO 44
CAL... SFUN (1,3,NBA.NBA)
C:LL SPUN (1,.4. ,l NBA)
CALL...!... VREAD

GO0 TO 6000
44 CONTINUE..

IF (N5 LT. IRACSE) N5=IBASE
TAC:fTL = ((N5-IRASE)*-:00. 0)/DIMX
TLO=T EBASE
IL3=IT~ASE+(TACTL*DIMX/300 )
IL6= I SE
IT ..8= I ..-
GO TO 950

45 C:ONTINUE
TI (KPROC NE 2) ii TO - 47

C:F L =-
60 TO 950

47 CONTNINUIE
TaCOTL=.. OE+6
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T L6=910TL.P='980
T I =A= ' 1

GO TO '950

50 CONTTNI..IF

IF (IF...DV E . ) F..DU=O
Gi TO 4S5

100 :ONT I1 NIIF
IFI .... DV=
iGTO TO 46-.0

1 50 CONTTNUF.
TF ( ITF...DU EQ. 2) IF..DV=O
GO TO 4:"5

2()O CO:iNT NI.IF

TIF! D=2
GO TO 46/-,0

250 CO:iNTINIJIE
MTITRF=O
-I.O TOI 435

275 CONTI NIE
MTTRF=.

10 TO 40

:00( CONTINI IE

TF I( (N2. E!. 1 ) OR, (N. !. 12) OR. (N2 EQ. 14) .OR (N2. E!. 16)!
1 kTF=2

SSSI TN 300 TO K;T
Dr 400 T= 1., 4

TF (iNS(.1) NE. I. ) GO TO 400
NS(; (I: )=-:
KI =KY:
K2.' = K

KT= *1 +T+: 1
iGO T 700()

400 CO INTINTF
ASSITN '950 TO kS;T
TF (N2-2*NT) 425. 450, 450

425 N' (NT-4)=1I

435 K =KX1.
K: 2 =: "KX '2
..0 TO 475

450 ' (NT-4 ) =2
460 Kl =KY

K2=KX4
475 KT=MNTl10-9
700 TIL 2(KT)=-

T L..2( T+2 )=K 2
T L..2 (KT+5 )=K!
IL 2(KT+7)=K2
fi- TO K T, (::00. 950)

900' COTiNTINIIF
.. A.IaITO=2
TLRI=SsO ORIGINAL PAGETL-=700 OIGINAL PAGE
t:6=70630 OF POO QUALIT

I i.. 88=700
GO -TO 950
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(79 rNT T NI.

i t. 1 4 0

T: . P 4Pf 0 ? RI

PT 9 1

Q75 T AT7TR;M=

RFTI. IRN
ENDl
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SUBROIT T INE C:FNTRD
: THIS: SUBROUTITTNE PERFO.RMS A SEARC:H TO LO:CATF THE FOINTS WHI:H

C DEFINE A VORTEX AND CALC ULATES THE FCENTROIO OF THESE POI:NTS

C: NYV = SCA!...E FACTOR TO CO:INVUERT TY AND! TV TO FEET

C E!N..VANGf) ELEVATION ANGLE OF FIRST DAT POITNT IN THIS FRAME

C ELVANG(2) ELEVATION ANGL,.1E OF FIRST DATA F'OTNT TN THIS FRAME

C: TNTFNS= INTENSITY OIF DATA POINT

C IRAIDT2= SF!..IRE OF RADIUS':; FOR CORRELATT ON C:IRCLE

C VE.. = VELOCITY CIF IDATA PO'INT
C: Y = X COORDINATE OF [DATA POINT

: IV = V COORDINATE OF DATA POINT
:C :KOIIINT = NIM..MBER F F'POITNTS WHICH LT.IFTN CORREL..ATION CIRCL..E

C: I.SEARC:= MAXrIMUM NUMBER OF SEART:HE ALLOWE..D.LIE FOR VORTEX LOCATIION

: MAYI = INDEX OF MAXIMUM VELOCITY TN A FRAME

C MAX2 = INDEX OF SFECOND HTIHEST VELOCI'TV IN A FRAME

: MTNCNT= NUMBER OF POIINTS IN CORRELATION CIC:I....E PFSSINGI A PEAK VELOCITY

: EII.IIUAL TO OR GREATER THAN MINVEI....

C: MINVEL= TTOL2*PEAk" VE!...OCITTY

F: NOITSES= NOISTE =SP' :rES THAT WERE DISCFAR.]DED IN PRIOC:ESSI;NG DATA FOR A

i: SPEC:IFIC VORTEX - ARRAY OIF 2
C NS;IARC:= NUMBER OF S;EARCHES THAT HAVE B:EEN MADE IN AN ATTEMPT TO

C: LOCATE A. VOIRTEX

C: N.S;PTkF= NOISE; SPrF'S THAT ARE FOUN..DI IN A FRAME

C: NUIMPTS= NI..MBER OF DATA POINTS IN A FRAME

C: NVORTX= NUMBE.. P OF VORTIC:ES THAT HAVE BEEEN ...OCATED TE. NVORTX + I.

C: IS THE VORTEX NO THAT IS CUIRRENTLY BEING PROCES.SED

C PTTI... = PER CENT OF POINTS IN A CORRELATION AREA THAT MIIUST HAVE A

: VELOC:T TY GT VEITIOL*PEAK VEL...OCITV

:C SIIM1= SUM OF PRODUCTS OF TNTENSTTY AND VEL.OCICT OF ALL POINTS

C: IN THE CT:ORELATIFON CIRCLE

C: SUM2= SUM OF THE PRODIIUCITS OF INTENSITY VELOCITYV, AND.X COORDINATE

C: lOF ALL POINTS IN THE CORRELATION CIRCL.E

C: SI-.M3= SUM OF THE PRODI.ICTS OF INTENSITV, VELOCITY, AND Y COORDINATE

IC: OF ALL POINTS IN THE CORRELATION CI:TRCLE

C: VE MN2= MNIMI.IM ACCEPTABLE PEAK VELOC...ITY

C VE!...TOL= VELOCITY TOLERANIC:E--PER CENT OF PEAK VELOCITY THAT SOME

i: PER CENT OF POINTS IN A COFRRELATION AREA MUST POSSESS

C VORTOL= PER CENT OF PEAK VEL FROM IS;T VORTEX THAT PEAK VEL FROM

:C 2ND VORTEX MUST MEET

: XC:0 = X CENTROIT OF VORTEX

F: Y:C = V C:FNTROTD OF VORTEX

:COMMOIN YXCG ( Y G(2), NDE (250), NC:ORPT(2 ) NOISES; )

SPKU(VF2)... ), ANGE..ANG2. NVOIRTX, KFRM. RTIME

CO MMON /C:NTRI.L/ KPRO:,IT TAC..OTL. MTIFF
COMMON /DSPL/.... NS1. NS2NS3N4,L [..DT, KSM,KL ,LLDT... T

COMMON/ I [!I.MMY/NA. NFl
COMMON /HL...T/ MAXI,MAYX. IEOFI

COMMOIN/TNITL./ ITPI.T PORT S(). STARBS(), VELM...NF

COMMOIN/ 1 NPT / FTT, rlT E, VE!...TOL... VORTOL, T RArDI. RADIT2, NRADI.

I :CNNY STIME, FRVTO....
SCOIMMON/ VTF..G /TFL....G

COMMOIN LDVDAT/ IF....V. T FRM, I TMINT (2), iTMEND I2) I DAY, IPL.N NI..IMPTS

1 TX1Y ( 1000 ), I( 1 (000))) NTENS ( 1.000 ) IVEL 1OO0)'
tIMMON /ROOTIT/ ROP~IT, kF4-:

TMCOMMFION /S-ETIJP/ fTE . I.IFPT ( 20 , 6..) ;....P TP ( TPL. I ND, IL. 1 ( 60), TIM( 2)

i TFI....FLB:(:), ILDV. TA H , L2(90), KRB..IF(6)
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COMMON ,.AB.TFRM/ TABTRM

CO~rMMOIN /STiAT/ T0TX I, TOTX , TOTYI. TOTY?., :; ;Sf' 'i2, SSrt ;IY2

T NTFFF' R.fT(A
INTFEGER MC;TaT( 1.A

FEMU TV4AI. Nf: . YC:F1(I.)) (YOl *Yfi3 1

EQlHUVLENCE (MSTATSCTTT)

EPU.IT t.A L.ENf: (MST4.M3TAT(4 )..(MS.TAT7.MS;TAT (7)) (MSTA1 3,MSTAT (1 3 -)

EQU~IALNCE IMSTA15. MS~TT1))
EQU1IVALE~INC:E (K8UPITA K!~jFO;T ( ))

EQUIIVALENCEF (ATES;T API TP)

DA~TA S;NAM/ "C:ENT" /
faTa KUIFOT,/4*1 3?,0/

DAfTA WAIEEL / WHEF /

ROUI T= S;NAME
TMTNT= ?2705. O*TTMINT~ ) + TTMTNT'2)

STTme=TMTNT

429 CONTINIUE

C NITILIZE NOISEM1, FOR COMPUlTATITON OF NOISEF FOR EA. VORTEX

NVflRT Y=0

MT NPTS;=2
C CALCULA TE MAXIMU M ANDt MINIMUM FLATION ANGLES'~

X=TX (1)
V=TV( I)

ELA~NGI1 ATANC'(Y. Y)*57 2'958

Y=TY NU MF'TS)
EL ANG2 = TAN2(Y, X)*57,25

IF NUMPTS:-1 5000. 5000. 501 0

5000 CONTINUEF
NCORPT( 1.)=NUMPTS

G0 TOl 50?(

590 1 C:ONT INIJE
GOC TO (1 2000),KP'RfOr'

I C.ALL rETVE(TVEL.(McAY1).VELMAX)
2 ONT INUEF

9rCONTT NI F
NfCORPT( 1) = C)

5020 C:ONTINUEF

NCOfRPT(2)=0

1 0 G.O TO~ 2500o 
out- 1 '. c:

CO5TNTITNUlE
C: TNT TT I 7E SI-IM TER',; ANf CUNTERS

SUI.M=0 0
..;..M:?=0C (
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1iAU=03JAI

I + XI.0ANXIMO/'N
31:J81I NI:'119138600~ Ni SIN1i~d 1II AO Qii iJ.IJ 3jo'riIi

0:: c):: IOUOI (IN\IO.::* i0j1dNiWIN:j)A*I
IN:JN I =N IWINJ

63iHIONV Ad! ION Mi 'A11.jUld( WI nHNIW .3HI Z3tM :SINIud MAON. WO :j

3niINO:j Ut
0 illoi' TU(Sl dNlIW-iNI 1U).d

31 N 1 INLIJ 00 l

A= f(INflAXUN1
AA1~lWIAJ + WAS :~i
tVAN*ilWAQ + WAS:: =ZWhi

lIWAGl + I WASh = iI WIS
A1313~A*WAIIi =!WAGIC

I+ INAUAJ;= INFIOA

I+IN:2JNJW =INJ'-NiW

3AIIIN0U:Jt

St IN I INLIIQUSt

.dIN I.LNU.J91

A~ii*ACI1 + XIJI*.VJ =mlu
dil IN 1 ..NLI:j,

~ .:~ O() (l~X'1+ AGW] )dJ

X1WAi-AA=A~l
(!)A! MAI

~:Q:, 00 I ~ + x ~ilj)~

!N-V8N=XCi

SldAN' 00 ' 1Q

(lVWAiXWA1

Swum~d wnls: BlldWLI 'All JUi13A WI-IW IN i 3H1 S3SS.d VIM
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MW10(*V113 = NlWIaA(
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0 0=E.wIIs



VCG(r: NVORTX)=CONXY*DUM2

NOTS;FS(NVO'RTX)= NS:PT'WE - NOISES(1)
Nr:IIRPT ( NVIORT')= KO.INT

VELMNF=FRUTOL*VELMAXY
PK'uFI ,NVORTX)= VELFIMAY

IF(NVURTY-2 )42'5,200, .500
425 C:ONTTNIUE
C -:OMPF.TE TIME

TMEND= :2768 O*ITMEND(!) + ITMEND(2)

ANG..E=ATAN2(VCG (1. ),XCG(11. ) 57. 295':

fC COMPUTE RTTME FOR S;TART OF THIS SCAN
RTTMF= .0166/666*(TMINT - STIME)

DTTME = )016/,6666*(TMEND - TMINT)

C: CHECK:: EVEVATTION ANI..ES FOR DIREC:TION OF SCAN
TF(F..ANG2-ELANG1). 4::0., 460, 440

4:30 :COIN T NINUE
: IS;CANNING rDOWN SWAPF' ANGLES

NBA==ELANG1.

EL....ANG! =ELANG2

EL...ANG=NBA
IF(ANGL E-FL.ANG2) 435, 435, 460

4.:5 CO:NTI NUEI

TF(ANGLE - E!....AN 1500,500, 4F8
4::: CONT NIIF

OTTME= OTIME*(ELANG2? - ANG.. E!...ELANG2 - EL..ANG1.
GO TO 500

440 CONT INUEI
: SC:ANNING IUP

TF(AN!..E-E!...N NG!)500.,445, 445
445 CONTNINUE

IF ( ANGLE - ELANG2) 450, 460, 460
450 C:ONT T. N..IE

DTIMF=DTIME(ANGILE - ELANG)/(ELANG2 - ELANGI)
460 CONTNINUIE

RTIME = RTTME + DTTMEF

500 CONTI NIIUE
C: ET FI.AG TO INDICATE THAT WE ARE L..OOING FOR 2ND VORTX
C SET VELOCTTIES NEGATIVE THAT CORRESPOND TO POINTS THAT WERE IJSED

C TO DEFINE IST VORTEX
IF(I:O..INT-2) 50, 530, 525

52..5 C..ONTINUE

MTINPTS=VORTOIl *OU NT
53:0 CONT NINUE

N-NI=NUMPTS-KIOUINT

SI (NBA-M I NPTS;) 2280, 540, 540
540 C:ONT I NINUE

DO 550 !.=1 k..OUNT

j,=INDEX( L)
TUEL(.. .)=- IVEL. (j.I)

550 CO:rNTINUI.IE
GO TO 200(0

r: TRY ANOTHER PT WITTH A MAY VELOCITY
1000 CONT NI..lE

NSPT; F:E=NSP; I ::E + I
TF( NI..UMPTS-2 2280 2280, 1001

1001 CONT I NUE
!F(...NO TSE-NSP I TE)2300, 2300 -, ,010

-230-



XUW13A MIAN)AWA8
MAUA =(IAN)IdmOjN

(US38iON 3AWSMIAN03SION
-OMIANMA

OMIAN)OW
I + XIMOAMIAN

3nN!INOJ' 006Z
O=INHO,"i

3nNIIN03 06ZZ
O-XUWIIA
3ANIINOO 08ZZ

OISMUMANM
BANIINOO 8VZZ

()()OZ ol
(fXVw)laAl -=(!XQw)AAAI

30NIINOJ OOZZ

Q3xl-(Ixvw)Xl=!WAQ
aANIIN03 QZZZ

OZZZ'OZZZ TOZZ (I-XWOMW
BANUM3 OAZZ

o9zzo8zzW8zz(xuwA3A)AI

BANIINOO 0001.

!=ZXIW 0 11
oozz 01 oe

!=IXVW

lAQw=ZXUW

AHNIINOJ oviz
(ixww)A3nl)sl

((Vianl (zxww)iaAi)Ai

31"IN i -LNU:-f Q 0 1 ',f.
I=Ixuw
Z=IXIW

30NIINOW O&OZ
((ZXVW)i3Ai-(fxQw)%Ai)AI

Z=ZXVW
I=ixuw

W513S X3160A HOA QWIXIW M3N QNij
ICNIINOJ OQQZ

01 T T(XIMAN)AI
3i*iNI.LNI-'::) 0901

(XWW!hnl(lxvw)%Al)!3nlao
3ANIINOi OGOI

0901,000WOOOMMWAI
0 =ZXQW

WOW =ixQw
Wjw)A3nl- =(fxvw)lAnl

:iii)N I INUJ W



2500 iN;NTTMAEI
31.00 TF (WlAESCT M. WHEE L) 60i TO :360()

TF NVOR;.TX )?00, ::/00. 2700
2700 COiNT TNUE
:*1 10 IF ( TFRM) 31.25 3600.. :3l0

: T:2 ? F VAN2-?0)?3if0. 229 3600
I ::0 CTONTTMUE

KVA2=VAN2 + 1
Tr;TY2=TOTX2 + YCrAn

TOT V2=TOTY2+YCG~I

:;.;;;iv;Pv+;-.I *YGX,
GO TO ?40 AOC

3190 IF KvAN1-30)3155. :350, ::00
'31559 CONT T NI..I

KVAI .=KV#AN + I
TO~TYI = TOTYl + YrmGI
TOTYI1=TOTV 1 +fl 1

Z;~;RY!I=T;~;o I+YC~r,*Yf:01

GO TOI 2 000
.?225 AYIC=TOTY2

AVY(:G=TC;TY2

60 TO :325
3250 IAVX;Y=TOTY I

AVYr:0=TOTY 1

STflY=S;3r1
I<IT:IIOT :) =9

3275 CAiLL S;FTADf (<PIIFTA,TAT)
t.'.I FC;T (1.=NW3
KBF'IIOT ( 4)=LDT-L LDT*KFRM
t.. VJXfCi=gVXC:/30. 0
LfAvVCG=AVYI::O 0 -

K:;Tr=SRT ( '30o0*';TY-AVYCr:*AVYr0) /87( 0)

CALL [ rFI::) (LAVXTh3. 5. M:STAT4)
CALL OEPCDf (LAVY;:. ,5,MSTAT7)

CALL O ECD (WST Y.. 3. MSTA15)
CAL TSF'I0 14,12. Kr-:IT

GO TO: 3700
:9A00C) NTT

.ALL TIIP
1700) RETUR~N

ENFI
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SUBROU'TITNE RTtJ (N)
C7OMMON '.ATLPF, ITRAE. PMY
COMMON /BUP F~fPTFFP(1 2)
CO)MMON /C;NTP,.L./ ' KFROC., TAC:0,TL, MTIRF
C OMMON /!77.r-,./ NSINS;?,N3:T .NS4. LDT. KSM. WI 3. L nT
C OMMON /SETU P/ DA4TE, 40FT( 20. 6),..FI..TF() 3V.P.. ND ILI (60), TIMM'T'

I 1FLB( 3), TCpV, TAZH:, IL2( 90),KRF:HF( 6)
COMMON(IPFEnI/TRFATn,
C OMMON/ 11 DUMMY /NBA - NFL
COMMOIN /tflVP~jT/TFnY, TFPM, ITMINT(2), TTMENF(2), IflAV. IPLN. NIIMPTS,
I TX (1000), TV( 1.OQ) INTENS 1000). IVEI.(1.000)

C:OMMO.'N /C:PL. I / CF'& T
TNTFCER CFI..
DIMENS;ION N(6-)
DITMENSTION NNN(4)
FOUIT1VALFNCE (1FBFR4,1FFR(4)). (1U.FR I,FR( tO))

EQIVALENCE I~~ IL' 1..TI.?311 ), (I,:. ii_(3 ), ( 6 IL26) ITS,3& ).. 18

EOIIVAL.ENCE ( 1L42, 11.2 (42) I (1144, 1.U2 (4a)) I L147,. IL2 (47) ),
1. ( IL49, I1L2(49)) ( 11.52, 12?(52)), (11U54,.1 2(5a) (. (11.97, IL2 (57) V
2 1 11.99, IL? (99) I. IL62,, IL2 (62) A ( 1164. IL2(64) )( 11.!7; 1L2(67)
3 ( TI MV TI? (691 V ( I.7?. TL2 (72) (1174,11.2(74) V. 1177. 1L2(77) K.
4 (11.79..IL2(7''))

N2=N( 7)

IF (N2. GT .') V60 TO 400
16 42=2.75

IC44--'75
1T647=268--

IL49=26

IL697- ''

11.64=187
IL.67=18

1172 14*-

KPROCi~l

IF (TACQ~TI NE. I OE+6) 60I TO 100

.11/t8o C1RIhAL RAGE I6
TL6=910 OP POOR QUALIu'

00r TO 20o(
100x: COCNT I NUE

11.0 1.E
11:3=1 PS~f+TAr:0Tk*pMX/:0C)
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200 COTINU

K: T =:.
TF (MTTRF EQ. 1) :0 TOI:20C

.L31.=560
TI :::=70C3

I i3:8700)
GjO TO 500

:000 C:ONTINUEJ
TI 51=770
TI :3=91.0
TL.:?6=770

GO~C TO 500

400 CONT INUJE

I B~P R. 49 16Y-

IF ( INDf FC. 1) 60: TO 410

TNP=l
CALLd OPE(TFN M.I)

410 C:CNTMNH
MTTIRF 1
PROC:=2

420 C:ONTINUEF
TRFAri=1
rCALL VREAri
TPLTNrI=TF'1N

NNN (4 =(0
CAL.J. P'TYP (NNN)

425 CONT I NUE
iI..01=40C

I L3=400
IL8=40C)

IL:;1=400
TL.33=400
TLS6=400
M38%:=400

I L44=:3 i
11.47=312
1L49=3i 2

TL.52=267:

IL62=231:

I L64=231
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TI.67=224

TU72=IF:7
I1.74=iF:7
IL77m.t8O

K= I ()

CALIL OTSPTO"A; ,64)

I IPR4=657
TBRIO=6I5

C:LL OIS P TO (9. 12,. KRO3..I)

ENDI
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;IRO: U li ITI NE [1!..-D..A

C: TDTTTB() = TNITA...L X DIT POS FOR TABLE... FOR VAN1 DATA

C TDTTTB(2) = INITITAL X DlIT POS FOR TABL.E FOR VAN2 DATA

C: IVDTT ) = TNITIAL Y DIT PF' FOR XY PLOT FOR VAN1 DATA

C: TVDIT(2) = TNITIAL V DIT P'OS FOR XY PLOT FORR VAN2 DATA

: IDrTY(!) = INITIAL V I... T POS FOR Y-TIME PLOTS FOR VANI DATA

C: IDTTV2) = INITIAL. V BIT POS FOR Y-TIME PLOTS FOR VAN2 DATA

C: T.TTY(.) INITIAL. TIME ITT POS FOR TTME-X PLOTS FROM VAN1 DATA

C: TOTTTYX2) = INITIAL TIME DITT PF'OS FOR TME-X PLOTS FROM VAN2 DATA

C TRIINYV = DTT PF'S FOP CENTER OF RUNWAY FOR XY PLOTS

: TI.NYT = DTT PcOS FOR CENTER OF RUNW AY FOR XT PLOTS

C- TDITTM = DITT POI FOR INITIAL TIME PCOS FOR Y-TIME PLOTS

C: L.OC-CVAN ( )=.) OCATION OCF VAN WRT CENTER OF RIJNWAY

CC ..OVAN( 2)=OCATTION iOF VAN2 WRT CENTER OF RUNWAY

C: NSt SCREEN FLAG FOR XV PLOTS

C: NJ2 SCREEN FLAG FOR TIME PLOTS

C: N;: SCREEN FLA...G FCIR TABLF.E

C: YRATYV = RATIO FIR X PIT POS' FOR XY PLOTS

C: YRATXY = RATIO FOR V OTT POS FOR XV PLOTS

C RPATXT = RATICI FOR X DTT POS FOR X-TIME PLOTS

C: TRATYT = RATIO FOR TIME DIT POS FOR X-TTME PLOTS

C: YVATYT = RATIO FOR Y PT P05 FOR Y-TTME PLOTS

: TRATYT = RATIO FOR TIME DIT POS FOR Y-TIME PLOTS

COMMON/ T NI TL/ TTP!T, ? PORT S( 2), STARES( 2). ,VEL.MNF

C:OMMON /DSPL/ NS;, NS?.NS.;: NS4, L.DT,KSM., KL,LL.....DT

COMMON /L..VDAT/ITFLY IFRM. TTMINT(2). TTMEND(2), IDAY, TPLN NI..MPTS,

I TX 10o), V( 1000), INTENS (000), IVEL. (1000)

COMMON./ TADDRS/ IADnXV(26), IADPTS 2),IDA TA(66) IADDAT,BLANK,

S1ARI INK
C:OMMON XC:G(2), YCG(2) INDEX( 250), NCORPT(2), NITSES(2)

SPKVEL(2), E..LVANG2 ) , NVORTX, KFRM, RTTMF

C:OMMON /ROIUIT/ ROUT,KGPF
DIMENSITON T DTTB(2), TYDTI'T(2), ITDITY(2), ITTTX(2),LOCVAN(2)

DIM ENSION TPI.BBFF( 24) PORTS(C). STARBS ( 2)

INTEGIER LANK
B:YTE TDATA, DEC:IM... KjKI.,. NECi

DATA DECIML/ ' '/

DATA NEF'-'./
DATA LOCVAN 400, 400./

DATA I1r:PIFF(2), r:BBUlIFF(3) f1, 0/
DATA DrSPM/'"DATA /
DATA SNAME/ "DISP' /

I: REMOVE AFTER TEST .*'**

DATA TRUNXY/ 51,/
DATA XRATXY/ 7/
DATA YRATXV/ 88/

DATA IYDTT./459,8:5/
DATA T.TTT:T/ 0. 512./
DATA TDTTV/459 6-:/

DATA DTITTX/712-, :16/
DATA TRUI.NXT/74/
DATA IDTTTM/70/

DATA XRATXT/ 42/

DATA TRATXT/3 1625/
DATA VRATYT/ 88/

DATA TRATYT/4 2/
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C REMOVE +********************++**

RIOU.IT= SNAME
ITP..T=KFRM
IF (KFRM L.T. 26)GO TO 10
ITPLT=TTPLT/26
ITPLT=KFRM - 26 - TP..T + 1

10 i:ONJ I NI..IE
MINANG= EL.VANG(1)
MAANG=ELVANG( 2)

C: ORDiFR, ANGLES
TI(MAYANG. GE. MTIANG) 00 TO 20
I DUIM=MTNNANG

MINANG=MAXANG

MAX ANG= I DUIM
0 CONT NINUE

TF(NVORTX GT 0) GO TO 100
C- NO VORTEX FOUND

I YC: 1=0

I YC:2=0

L..VEL...=PKVEL (1)
IRVEL=O
ITVAN=1
IF(IFRM. .T O)IVAN=2
GO TO 1000

100 C:O NT NINUE
C T.RANSPORM TO CENTER OF RI.AINWY COORDINATE SYS.

TF(TFr'M. GT 0) GO TO l!50
C DATA REC FROM VAN2

IVAN=2
TXF:1= LOC:VAN(IVAN) - XCG(1)
TXr:2= LOCVAN(IVAN) - XC:G(2)
GO TO 175

150 C:ONT I NIE.I

C: DATA REC FROM VAN1
IVAN=l
TXC:l= XC:G(1 ) - LOC:VAN(I VAN)
IC2= XCG(2) - LOCV:AN(IVAN)

175 IF(NVORTX EO2) GO TO 200
IF(IVAN. E. 1) GO TO 180

C ONLY ONE VORTEX WAS FOUND
IF(i F'ORTS(IVAN) - XCG(1)). LE. (XCGI)-STARB'S(IVAN)) )G TO 300

GO TO 210
1E0 CONT NI,IE

IF(( PORTS(IVAN) - XCG(.)) LE. (XCG(1)-STARBS(I!VAN)))00 TO 210
GO TO 300

C DATA WILL BE ORDERED SO THAT LEFT VORTEX WILL BE IN L.OC. 1
200 C:ONTINUE

IF( IXC LE. YXC2:) GO TO 300
C VOR'TICES IN REV. POS. SO SWITCH
'0 CO NTINIUE

ITDUM=TXC:1
I XC: I.= XC2
I XC2=IDUM..I

VTYC:1.=YCG( 2)
IVC:2=VCG( 1)
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T lt I..M=Nf71 SF7% I
NOTS'.E2( I )=N0I3E3'=(-!
NO1T;3( 2 )=TflIM
I 1 ,.lM=Nr~fIPPT ( I )
N~fOPPT( 1 ')=N(7CFpPT(2)
NCORPT ( 2 =IU.11IM
VI..IM= Y.Cf3i I
x CG ( I ) =)(:O(2
)(07i ( 2 ) =1711.M

YC:iM~( I1.C:()

YC:i1i(2 = 11.13M

GOf TO 10f00
7300 fOTNT I NI-J

lI YC1.=Y:13( I
I Yr:2=Y:3 (2.)

I RV FI =PV VF[ 2''
Ct I1JLTF rPTf.TAN(7:E F7RO7M THE CENTER OF THE RiINWAY

J. (MC) Fr*)NT I N~UIF
C DTA I,= NOW IN CORREClT L. flf.-:AT. i NS

I P i NScV1 Ef"O -0 GO TO 1500
F: T A Ik E WW3 fC4O!'FN W-; A DIPLA.Y PTION

I Ell-m I =K-FRm- I OoC* I PlIM

I DATA 1 1=IphIM+48:
I rlATAf 2) =r1IM I- 10* R9M+48'
I Pt ,tM= 0K01. *MIlIMPTc;
IP)ATA(4)=PIl..lM + 4,8
I FlIM 1=NtUt1FTS; - 1 000*1DIPUM

TPATA(5)=- TIPII.M + 48

IAMI.= I UM 1 - 100* 1 il IM
I Pl M= . 1*TrlPIMl
TDATA(A-)= T.IIM+ 48
TIATA(7)= TitIIMI - 10*ITr..M +48
iI D..M= .0 1*N:ClIRPT 1)
TPATA(IP)= TIIIM + 48
1 PU-M 1= N(:f:OFT (1) - 1 00*T1 IM

rilt..M= l*7VII-iml
1flATgA(10)=It..lm + 48;
TrlATtA(t1)=PTr..imi - 0*TrPIM + 4;7!
I PIM= 01*N:rlRFT ( 2)
TIPAT~(ll3)=TJl-M + 48
T rat ,IMI = NC:fOrFT ( 7- 10* U
I t.IAM= 1.* 7PUt.M 1
1rlATA(14)=PI..M + 4.--
TDATA(15)=TrfltMj - 10*TiP..IM + 4f3
TIPIJM= 1NI;C(1
IrDATA(1)=rijIM + 48
I DATA Q~)=NIE;1 ore.M + 4
IPIMI *NO P77F s(.2

TrATA( 21 )=IP..M + 4S
TDATA(22)= NOISF.'(2) - l0*rll.tv + 48
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T fiIM= . I*M INANG~
TOAiTA( C 5 )= IDUlM + 48
Tf'ATA(26)= MIMP.NG - 10*TUM + 48

IrI4T'A( ?)=TDfUM + 4F:
1riATcA(29)= MAY.AN6 - l('*10IJI + 45:
IDU M= .01*LVE.
IDTph(3e2)- IPIM + W-7

IDUiM I= LiJEL - 1.00*70UiM
ZPUM= 1*ITJUMI
I fATAI(3)WIDUM + 4:

TDA'TA1(24W = M!. - 10*IflUM + 48

1TAT(36)=IDiUM + M3
TrUI~=IPJT... - 100*TDUIM
TFIHM= !*1C6(.MI
I Tc :A.7)= TIJIM + 48:
IriATA(:PW:) IrliMI - iO*TIJUM + 48:

KT IME=RTTME
I rIIM= 01 *KT IME
TrrATA(~40)= IThIM + 48
I fiMI1=KT IMP- 100* 1 rUM
IPI M=.!*TDIJM
IUIATfA 4 IWfI..M + 478
Jr'ATp(42)=fl.I - 10*Ill.M +48

I DATA~ (:S I =DEC 1 ML
TCUM=RTTME
!CfUM=~ RTTMF*1.O. 0 - l0*iPIUl'
TDA~TA(44)=TPIJM + 4P
TP (XI Y1 GE 0) 60f TO 1200.

IriATA(46)=NEG
GO0 TO 1250

12700 C:ONTTMUE
Kri ,M= YI Y:1
I fAT ( 46 )=BLANK

12550 C:CNTINUE
I El .M= Of *KEUM
IPDATA(47)= IrDlM Q;4
IDUiMI1= KEIUM - 1 00*1 PUM
IDUiM= W.*ilUMI
IfDATA(48)= IPIJM + 48
ITTA(49)z- IDUIMI - 1.0*IPIM +48

TPUIM= .01*TCI1
ITT(5i)= lTDlM + 48
Ift..MI= IVFCl - 100*TDUiI
I flM= WD I[UM 1
IrATA152)= ItWIM + 48
I fATAC(53W I P1 I 10*10fhM +48

IF (IXC.GF.0) GO TCO 1260

I f4TA(56)A=NEG
G:O TOf 1270

126-0 C:ONJT TWE
KDU M= IXC:?

17(0 F:ONTIN-F
1 P1 M= 01 *KDUM
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iTrhTA(Fr71= TDIJM + 48
T rjIM I= K:TII M - 100* T PUM.
IDLhIM= 1*IPIl.Iml
Tf;ATA(9F:I TUII-IM + 48.
TriArA(!9)= TIJMI - l.0*TUiIM + 48
1 T1.IM= 0 1 *T vt:2
T DATA ) T DIfiIM + 48~
Tl..lIM1. TYC?",. - IOC)*TrU.M
Trlii..IM=. t10L.IMI

TDAT(62)= TrIIM + 4e-.
T0ATA(6'--)= T01IIi - t0*TrII.JM +48:

TFI\Vr,'TY Frl 2) 1730 Tri 1.450

TflDATA 15) =Ft.LNK
T DA~TA 2 1. ) =t-ANK
T DA4TA 22) =S1 NK
T. riATA (*3,6) =T3( A.I
T YT~ A 37 R AF.NAP'
1T. .T 38) =r71.-ANK
rio 1.220c 1=40 49?

1 2P() r:rONT I NIJF
DOb 12P:5 3=511. 59

1 2 C5 OfNT T NIJE

T riATA I~ =RI rANI
GO0 TO 1450

1 :0( ::fNT TNI-J1
TF(XC:((I) Wf GO~ TO 1:350

I DA~TA (57) =B( AWNf
T DA~TA (57~:) =t3I..ANK

I DAT A. ) =T:L' AWk

T DA~TA 162) =B4.. ANW
T IP-jTA (4-63 !) =r7:(,.NK
i30 TO t450

1 390 r:ONT 7 NI-IF
T DATA ( 46) =P.LANK
T rPATA ( 47) =r:'..NK
I DA~TA ( 4c ) =Pt ANK
T EiAT A( 49) :/ =l-
TDATA(51 )=r-1..ANK IG7A
I DAT 5) =M ANk'
TDAT (53) =r7,L'NK OPPo, AEI
GO TO 14n0 QUAjLI 2

1 45(0 CTNT T NI..IF
T 173RUP 1.F

I BBLIP 1F4) =., PT-I [PjT*k:FPRM
TF(cFPM. fiT 559) T BF.I IFF=(4) =L-DT-LJ.PT* k-FRM-i59
IF (P FRM. GT.11 IP~ (F 41 =1 r)T-u.A.pr* KFRM-559
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T B:Pi 1 ( =6:--

MFNVflPTY FM' 0) GO; TO 400) C
I F I'd. 1 FZ) 60f TO 20

C YV PLOT WE: ~FRE CHOSEN A~S A. rI:SPV OTPTT ON

BR-:i FFM9)

T F ( YCG ( 1 FEP. 0. C) 50 TO 1 700
CTHERE TS A. PORT VORTEX TO E PL OTTED

TBRUIFF.')- TPIINXV + 1X1:1*YPPTXV
TB-RlFF('4= IYPIT(TV.N) +I Y'Y(1.)*VF'TXV
IFBR-:FF.:A)= IP.FOrYVTTPLT)

1 700 COiNT iNUF
C THERE TS. NO PORT VORTFX

T B 1FF /-) = T P:L.NV
1.:00: C:ONTTNIJF

TFIYCG(2:) FEP. 0 0 ) O TO 19~0()

0THERFE TS A. STA.RBOARD VORTEX
TBRUMMMFJ-TRUMV~ + IYC2*Y FRpTYV
TT88I.FF(10)=IVDTIT~VAN) + Vr:0.:) *VRp.TYV
Ir-:FIFF.17=IPA0rYV~rfT
60i TO MO~9

1900 CTONTTNUE
CTHERE TS NO' STARBOARDf VORTEX

Ir-131FF(:12)=IASLNK
1'950 C:ONTM IF

CAL I rTcPIO.:4,24. ITRUIFF)

IF(NC; FAT ) GOI~ TOT 4000
C -TTMF A.ND V-TTMF Pf OTS WERE CHOSFN A.S A~ TSPUAPY ITPTTON

I F (RTTMF. GF, 1. ) GO TO 40 00
IF-ouppFF: 1)= NS

TP?3:IIF(71)= NS-
TBRUl FF:I?)=NS

113F:IFF(5) = 1
ITBBUIFF.:1.1)= I

TBRUl FF.:17)= I
IR-:PIFFv'-)- 1
TBRUIFF14) = TTTTY(TV.N) - RTTME*TRp.TXT

IPPRlFF/ ) = rDTTTM + F'TTME*TPP.TYT
IBSrPP: M 1F.:') 1$FFM9
IF.:C(I EO.1 Fi0 0) 60IT TO 25003O

CTHERE TS~ A. PORT VORTEX
IrBUPIF.?)=- TRINYT + TXn:1.*XRpTXT
TBRP1F M A =I DPTS (1
IRPBlFr.: 0)=IfTV.' I"jP.Nl + VIC0:1 )*VPP.TYT

GO.n Tn; :.--'0(



290 'ONT T NI-E
C: THERE WS NO PORT VORTEX

T f- ( 1)6 = T AE:L N-

3000 CONTITNUE
II31RflFF ( 14) = 7 I3UPF (2)

I F 1 -IFF (20 ) =Tr.',IFF (72)
IF ( Xr:(2i. E0. 0. 0) GO TO :.0

c THERE IS A STARBOARD VORTEX
IPBI!jFF( l )= IRIJNXT + IXr:*XRATXT

T133UF( 1)= ADPTS(2)
IRF7.1..IFF(22)= TOTTY(IVAN) + YCC4(2)*YR;,ATvT
TB 7'1-FF (24 )= I AriFTS C2)

IF(XC(1).NE. 0. )CO TOI30

GiO TO 3:600

C: THERE TS NO STARBOA~RD VORTEX

I!3EIFF(l2)=ITWIDXY(19)
I R$.IF (. S) TIABLNK

Ir-.:IFF(24)= IAS?.LNK-
36.00 CONTTIMJE

CALL P15f-7'TO( 4, 48:. 10FfF)
4000)c rCONT I NU.-F

IF(NVORf;TY LT, 2)RETI-!PN
FCIRTS( IYAN)=XCI1)
S.TARIBS( IVtAN)=XCG(2)
RE TI.JRF;N
END
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SU IRflIITTAE nFTVFI (IV. VFI
I F(IV L..0) Ii0 TO 1(000

TF(IDulM r 6-9) 00r TO 1(00

10 U() :(NT INI F
TF(TrDt.MGFT 75,) 00- TO 200o
VEI= 1 8*69 0 + FLOAZT(TVIHM - AC)*: /..
RE TUI RN

200 VEL = 1 F:*69': ( + 2 *6- 0 + FLOAT ITCI M-751i*7
R&FI tPN

10 -00 VEWI 0.)C
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SIB 3ROLT I NE DFL..T (N)
COMMON /BIFFER./ BI..IF1 (12 ), 1I. BF2 (12), BI IIFFF (2)
COMMON /DSPL/ NS? *NS2N,NS34.: LIDT, KSM, KI_.G, L..LDT

COMMON /IFLDV/ TFLOV
COMMON/TNPT/ PTTOI... NOISE, VELTOL. VORTOL. I .RADI TI RAD I'Z, NRADTI

1 CONXY, STITME. FRVTOI
COMMON /LDVrIAT/FL.V YIFRM. TTMTNT(2), TTMEND( 2). IDAY. I PIN, NIJMPT;,.

I IX( 1000) IVY(1000), INTENS( tOO00) IVEL(1 1000)
C:OMMON/OWT /T OWT ( ()
COMMON /ROLIT./ ROIJT, KG',F
COMMON /.*ETI'/ DATE .. jIFT ( 20, 6) .JIPL. TP(.. 3). TPLIND, IL.I (60), TIM(2),

1 TFL.. (3). I. DV, IAHC, IL2(90), KRBI..IF (6)
COMMON/TMPS/KDFTT ( 6), .. A!..IT 0
BVTE T.UF2
DIMENSION N(8)
EQI.I VA!E..FNCE ( IBIF0l s -I BUF2 (I), IBIUF3, I BUIF2 )), ( IBUIF5, I BUIF2 ( 5))

1 ( IBTI.F7, I!I..IF2(7) ), (IF..I.F9, TRBIF2(9) ), (..IIF I IB UF2( 11))
EQIJ I VALENCE (KDFTT 1 KDFTT (1)), (KDFTT2. KDFTT (2)). (KDFTT3, KDFTT(3)

1 (KrDFTT4, KF'FTT(4) , . KDFTTS, KDFTT(5) ), (KITTA, KDFTT(6) )
DATA DATS/-DFLT'//
ROUT = DATS
N2=N(2)
IF ((N2 .GE. 10) OR. (N2 EP. 7)) GO TO '900

IF (N2 .GT. 6) GO TO 500
kDFTT(N2)=( (N(5)-420. )*100. 0)./560. 0
IL 1 10-N2-7) =N(5)
IL. ! 0N2-2)=N (5)
GO TO (25, 50, 75, 1i00, 125, 1s0). N2

25 CONT I NIE
TRADI =KDFTT1/C:ONXY
GO TO 900

50 VELTOL. = KDFTT2 0. 01
GO TO 900

75 PTTOL = kDFTT3*0. 01.
GO TO 900

100 NOTSE = k:DITT4/1.0
GO TO 900

125 VORTOL.. = kPDFTT50 01
GO TO '900

1.50 FRVTOL = KDFTT6*O 01
GO TO 900

500 O0 525 I=1.6
JFT( TPL.IND I )=V:DFTT( I )

525 CONTINI..IE
GO TO 950

900 CONT I NIUE
kIT= I RADICONYV
CALL. DE C:D (KT'I 2. I BUF:!).
KI =VELTOL.. 00 0
C:ALL DECD (KI.. 2, IBR...F3)
KI=PTTOL.*1 00. 0
CALL. DECD (KL. 2 1I..IF5)
CALL DECD (NOTISE, 2, IBI.F7)
KI=VO"TOic (0 0
CALL. DECD (K I. 2, 1 BKIUF9)
K I =FRVTOL*... 0
CALL DECD (KI, 2. IBIl F11
CALL. DI.SPIO(9, 12. TOWT)

9'0 CONT I NIIE
RETI.IRN
END
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::IT-R-IITTN\RF PTVP(N)
1-1fIMMIfN /R V-IPIFFR / T 1-:1 IF 1 1- I T RtIF7~.III

I;MMIlN. /17 P I w I.

i(rIMMI'.IN /fA\TRI. (" P-FRC:, TaiT: CATI.. MT TPF
i-:ri-MMC1KN .rIPI TFT i ImflF -,p I T
( iiMMrII T. F1 riV/ T RI riV
fri*iIMriiNj/T IPIT , FTT~iil NflT'=;F VFIT(iI krfuI TRAflT . 1 PrriT s,

lr:fmmoli~, rivrI4AT / T P1 V. TPRM. T. TM TNT ('-e) I TMFN9I- '2' 'f IAY l PI P4,N NI tMF'T -

1. T Y ' 1. 000) 'r-I V ( 1000) , T NTPN:; ( 1 (000) , 1 VF.. t C10)(

D OMMFIN /PI.. N-M/ T ti.T 1-0
r :iMMO-N /Plt IT / RtI.k

I1MMrIN ,.RTI IP F . IVP 7CA, II. rI4:T:TP N ,TI . .C

ITFP...( R T I ..I TOH T I 7i~ -Q) .~P:F1.

:OMMtON /T MF'-; k:* 1.r;RPTT ( 1-.) . 14I.Ti-

T N TFN TON Fi~ P, PI

T.T l:;(1 I M --N: -Ot\t C i~

FOI I T k'0I I~f T I rTF 1 . F;T F '

P1711I T VAt RNAFR ' IFI TP 1 . . IFI TF' ( T I . IFI- TP -, .IPI .TP C 2 ) ._ ... PT3 ,p Tii.F

17. Yi T,= Ifil01. Y -fOFr . lTiT NAT F
1- Ym T.,= HTi-;w ' -r:nra;,nTINAT F

riATA Y 1 Y M / 4W).9-:

pACT4A V~M 1. /- 1
nA~TA riATC:,/ 'PTVF' /

Pi-1 IT rIWNT.:;

TF *N*-f FIT c~) f~if:e Ti 1 'TNT
TR P N NR C; C) T~~ AI 7 7-
IF (I<F I07 f I (7f'- Tf* rl/')95
k* 'iP P IT =1
Fi0 TO 9-,C2

79 fON-MIT I NIF
IF (1\N14) PO, 1) (-41 TO 20

Tf::-1 TNP=NT?\0-
I . :-j 1P P A T I k- T
*IFI TP,7,=TlnZT CT+I
IPt TF-:-=:T i'.T T+

1 T() fI1NF1T(- C100I

M C-7) = I

T P IPf FO 1 ji nrO TO 1 1(T

M7
1I . IC i:t-NT TNil IF

t-14\111 1 IO (M Ir ORGINAL PAGE I

RI- IRN OF PO- QUALITy,
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'200 CONTT NIIE
I ... TP IND= :
JPLTPI=N(5)
..IPL.. TP2=N( )

IPI. TP3=N(7)
900( CO'NT T NIII

T F FPROC- 1) T,:9:O, 9:3:0 9!10
9 1 0 ONTINI..IE
9 2' TF(I..PL.N - T'!...N) 915., 930 915 '
'915 CONT T INUE

NBFA= 1
CAL...L ;SFUN( 1,10, N A., NFL)..
CALL... VREAD

130 TO 912,
93'0 CONT INIUE

Dfy = xM-X1

DO 950 ,T=I, 6
KDFTT(T) = J..IFT(IPLIN DT)
KY=X1+(DY*KDTT(I))*O 01v'=y 1. +'fY ( r,'FT TT( T ) () .

IL(!. 'T-7)=KX

950 CONTINUE I
TRADT = IKD::FTT (1)I/CONXY
VELTOL = KDFTT ( 2)O 01
PTTOL = tKDFTT(3 ) 0 01)
NOTSE = KDFTT4)/10C)
VORTOL = KDFTT(51*()0 01.
FRVTOL = KDFTT(6)0O 01

=5
TF (KFOC En. 2- ) .I15
00 96~.0 1T= 1.-:
I BUF:I ( )1I)=TFLB(.. I)

I UF!.F!I +3)=IDATE(I)

96/.0 RIBUFF ( T+,+)=jPLTP(T)
CALL...... TIME (U FIF(6))
TF IC:FI.. .E . 1) i-:ii TO 99 5

rCALL DS3PTrIO(1,24,TBUF 1

C CA:L DISPLA...Y CONTROLER TO lITSPLAYV FFA;UILT IN WRITE THROUGH
CALL...... I SPTO (2,J. +1.KI'M1I
CALL..... DIPIO (9.,12 IOWIT)

'95 :ONT T NI.F
RETIURN
END

ORIGINAL PAGE IS
OF POOR QUALITY
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